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New De Forest Balanced Circuit Reproduces 
4,275 More of Music’s Tones 


E FOREST, by a marvel- 
lous new invention 
known as the De Forest Bal- 
anced Circuit, now makes 
possible the reception of ev- 
ery beautiful tone within the 
full compass of music. 
‘The range of pitch for the human 
voice in singing is from 60 vibrations 


pet second for a low bass voice to 
1,300 for a very high soprano, 

‘That for the piano is from 27.20 
4,138.4. And for a large pipe organ, 
‘one of the most expressive of all mu- 
sical instruments, the range is from 16 
(but usually 32) co 4,138. 

‘Other instruments of charm, such as 


* DE FOREST 


AND RADIO COMMUNITE 


DEALERS 


the cello, the violin, the clarinet and 
the horn, keep well within this musi- 
cal scope. 

‘The average radio set can reproduce 
sebly esl Sotandy oy aca et 
within a pitch range of 300 to 3,000 
vibrations per second, Thus, in aver- 
age reception, many of the tenderest, 
sweetestand most expressive tonesand 
‘overtones in musicare never heard. 

Observe, now, the comparison: The 
De Forest “Renaissance” Radiophone, 
containing the new De Forest Bal: 
anced Circuit, reproduces clearly, sep- 
arately, musically, every tone within a 
pitch range of 25 to 7,000! 

This is a pitch range 4,275 points 
greater than the average among radios. 

From these facts, you do not have 


to bean accomplished musician to re- 
alize that the De Forest Renaissance” 
Radiophones W-5 and W-6, alone 
bring to your ear the full complement 
of musical sound—all ies feeling, 
pathos, its tenderness, its light gaiety 
and animation, 

‘This increase in tone receptivity is 
not acquired at the expense of some 
other element. The traditional virtues 
of De Forest—ease of operation, se- 
lectivity and distance—remain as Con- 
spicuous as ever. 

To appreciate the greatness of the 
achievement, listen to the De Forest 
W-6 “Renaissance” Radiophone at 
your nearest Authorized De Forest 
Dealer's 
DE FOREST RADIO CO., Jersey City, ¥: J. 


he Greatest 
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HE EPOCH-MAKING ACHIEVEMENT WHICH MAKES ORDINARY RADIO RECEPTION A THING OP YESTERDA’ 
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| In This Issue 


Coming Next Month 


Houdini Will Show You—How to do simple tr 
magic that will mystify and entertain your friends. ‘The third 
of a remarkable series of articles by the world’s greatest magician. 


Tips on Painting Your Car—Gus and Joc, the veteran 
automobile men of the Model Garage, will explain the secret of 
making dull and worn finishes look like new. Expert advice 
that will save you money. 


‘Two Hundred Miles an Hour on a Toboggan—A thrilling 
new winter sport made possible by the invention of an amazing 
new type of toboggan. An article in the Home Workshop will 
tell you in detail how you can build it yourself. 


The Names of Prize-Winners in the August competition of 
our great $10,000 “What’s Wrong” Contest, together with cor- 
rect solutions, will be announced next month. Watch for them. 
Awards in the July Contest are published on page 25 of this issuc. 


More than 200 other fascinating articles and pictures, 
giving you all the news of radio, engineering, science and inven- 
tion, strange and unusual things people are doing, together 
with practical ideas for the automobile, the home, the home 
workshop, and the use of tools and machinery. 


With thin remmarkabie 
b 4 


ict boar A Home terested in 
Wertabap ‘erie next radio, you won't 
eet int materiale want to miss the 


unusual Radio 
Contest that 
begins in this i 
sue on page 58. 
Here's a chance 
to make yourself 
a fine receiver— 
and get ‘id in 
cash for doing it! 


POPULAR SCIENCE MONTHLY 
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‘And Other Timely Articles and Pictures 
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Brandes audio 


transformer 
‘lets through ip 


more tones 


‘OT a shade of transformer distortion in spite of a high amplification 
ratio of 1 to 5! And a newer, fuller range of tone for your receiver. 
Greater reality and mellowness, too, because the overtones are so perfectly 
amplified. 
‘Trying one in your set is the simplest way of knowing just what a big job 
this little transformer does. It is priced $4. 


And When It Comes to Acoustics 


‘A good set deserves a good speaker, A poor set is hopeless unless it has a 
good speaker. You might just listen to these new speakers before vou decide, 


Send for an interesting booklet describing Acoustics by Brandes 
Brandes Products Corporation 


200 Mt. Pleasant Avenue Newark, New Jersey 
Prices alighthy more weet ofthe Rockies and ia Canada 


$18 


EXPERTS IN RADIO ACOUSTICS SINCE 1908 
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Making Oppertmmitics 
Science} 


True Stories of Success 
By Readers of Money-Making Opportunities 


HOME, car, healthy family, and 
financial success came to Marteen 
Martin as a result of taking advan- 

tago of the Money Making Opportunities 
‘fered by the Coyne Electrical Sehool and 
Victor J. Evans. Martin's letter wins the 
$50 First Prize in the October Contest. 
We will let Mr. Martin tell the story of 
hin success in his own words: 


Porutan Sctexce Mowvuty: 1 
have read all the Money Making 
Opportunities and the one of Coyne 
interested me most. I graduated 
from this school two years ago and 
have made about $20,000 on this 
advertisement and I give all credit 
to POPULAK Sc ‘MonTuLY. « 

‘This adv thas bought 
‘me a home, nd Tam start 
ing out with a’ healthy family. 
Another of your Money Making 
Opportunities is the Victor J. 
Evans, Patent Attorney. I sent a 
patent to them and in lese than a 
‘week I had my patent sold for a good 
sum of money.—MAKTEEN MARTIN, 
Guteaville, Tex. 


NOTHER man who has secured not 

only a financial success, but a place 
of importance in the business world, is 
Mr. E, B. C. of Brooklyn, N.Y. ‘The 
Second Prise of $25 is awarded to the 
writer of this letter: 


Contest Eviton: ‘The ad which 
Interests me most in your October 
issue is that of the International 
Correspondence Schools. ‘To them 
T owe most of my success. 

When 16 I took a course in 
Electrical Engineering with which 1 
received a 12-volume library. 1 
owe all of my knowledge of higher 
mathameties and electric appliance 
to this course, 

Tam now the Vice-President and 
General Manager of the Bel-Ton 
Radio Company of Brooklyn, and 
ean always look back with ‘satis 
faction to my enrollment with the 
1. C.8.—E. B. C., Brooklyn, N.Y. 


“THE advertising of the correspondence 
school that 12 years ago started him 
fon the road to success is naturally the most 
interesting to the writer of the above letter. 

Where will you be 12 years from now? 
If you tum to the Money Making Oppor- 


$100in 
CASH PRIZES 


For the best letter of 
150 words or less_an- 
swering the question— 
“What advertisement 
in the ‘Money-Mak-_ | 
ing Opportunities’ | 
Section interests you | 
most—and why?" 

we will pay on Jan- 
uary 10th, the follow- 
ing cash prize: 


First Prize $50.00 
Second Prize 25.00 
Third Prize 10.00 
Fifteen Prizes 

of $1.00 Each 15.00 


First read every advertise- 
ment in the Money-Mak- 
ing Opportunities Section 
‘on pages 138 to 166. Pick 
out the one that interests 
you most and then write 
a_ letter—not exceeding 
150 words—telling us why 
you find the advertise- 
ment you have selected 
the most interesting. 
Entries for the contest 
will close on December 
Ist. The prize winners 
and their letters will be 
published in the Feb- 
Tuary issue of POPULAR 
SCIENCE MONTHLY. 


Address your letter to 
Contest Editor 
MONEY-MAKING OrroRTUNrTIES 
POPULAR SCIENCE MONTHLY 

250 Fourth Aw 


tunities on pages 198 to 166 of this issue, 
read them all carefully and write tho 
advertisers whose offers interest you 
most, you, too, soon will find yourself on 
the high road to success. 

‘Through books as well as resident and 
correspondence schools the readers of 
Porutar Science Mowruiy can gain 
the education needed to get ahead in 
these days of keen competition. ‘The 
‘Third Prize of $10 goes to E, N. Tucker 
man for his letter telling how the books 
published by Theo. Audel & Company 
haye helped him: 


Guxruewen: The advertisement 
that interested me most was that of 
Theo. Audel & Co, 

I have purchased Hawking El 
trical Guides, 10 vols, Audel’ 
Handbook of Electricity, 1, vol., and 
Carpenters’ and Builders’ Guides, 
4 vols. 

‘These are wonderful books that 
‘have assisted megreatly in the pursuit 
‘of my duties with this company, 

‘These publications can be ob- 
tained on easy terms. ‘They are 
worth their weight in gold to those 
who desire to better their condition 
and position in life—E, N. 
‘PUCKERMANN, Hartland, Wis, 

‘The Money Making Opportunity of 
fered by the Chicago Engineering Works 
helped a man who, handicapped by lame- 
ness was making only a dollar a day, to 
become a well paid electrical worker, 

A prize is won by Mise Josephine 
Hiers of Apopka, Fla,, for this letter: 


Contest Eprtor: I am most i 
terested in the advertisement of the 
Chicago Engineering Works. I know 
‘a young man who fell and broke his 
eg. As a result he is lame and was 
dependent on his widowed mother. 
Finally he found a position at ane 
dollar a day. He took the elec 
trical course of the Chics 
gineering Works and is now 
paid electrical armature winder.— 
Joseraixe Hters, Apopka, Fla, 


How to use the opportunities offered 
by Porutar Sctence MoxTHLY adver- 
tisers is shown by the following letter 
from J. Clarence Maguire of Maguire 
and Horine, Electrical Dealers and Con- 
tractors of Macomb, Ill. 
(Costinnelon-paxe 129) 


You will find Scores of Opportunities for Making More Money in the“‘Money- 
Making Opportunities’’ Department, starting on page 138 of this issue. 


iN 
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AGOOD HAND FOR ANY DEALER 


AcES—whatever type of repreducer you 
faver you will find just the style you prefer 
in the Utah Line of Aces. 


Made of semi-hard rubber there is ne vibration 


gest makers in America of any company devoted 
to the manufacturing of speakers and units. 


UTAH RADIO PRODUCTS COMPANY 


1437 60. MICHIGAN AVENUE (CHICAGO, ILL, 
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“Which Radio Set —~ 
Shall I Buy?” » ge 


The Popular Science Institute 
of Standards’ “Buying Guide” 
Pill Help You to Answer This 
Question and Avoid Mistakes 


December, 1925, 


all of which appear to be carefully made of 
the best materials. How are you to choose? 

‘The advice your friends and your dealer will give 
you is worth heeding. But much more worth heeding 
ls the advice of @ corps of radio experts who have 
tested scientifically all the better known sets, parts, 
‘and uceessories on the market today, 

‘As a reader of POPULAR SclENCE Moray, you 
have this latter advice at your command. | The 
findings of the tests made by the Popular Science 
Institute of Standards, which have guided thousands 
of radio buyers, solved their uncertainties, and saved 
them costly mistakes, are available to you. 

If the set you buy is approved by the Popular 
Sclence Institute, you can be certain that it will give 
you the utmost in efficiency for the price. It will he 
‘of sound electrical and mechanical construction, and it 
will stand up under usage, Rigid laboratory and practical 
teats determined this. 

‘These tests ure made under the supervision of the Di 
rector of the Popular Science Institute of Standards— 
Prof, Collins P. Bliss. Professor Blis is also Director of 
‘Teating Laboratories at New York University and head of 
their Department of Mechanical Engineering. More than 
‘$800,000 worth of equipment is at the disposal of the engin 
cers making these teats, ‘Thus, it ean 
‘be seen that the facilities of the Inati- 
tute—both as to personnel and — [* 
equipment—aro such as to assure 


M@ radio stores carry a great variety of sets, 


Surrey every variety 
cf receiver. the amateur radio 
{fun fs one ww lowe which 
(ne to choowe. The Porvuan 
Schewen tnatitute of Standards 
‘ipplies him with expert advice 


the approval of the Institute, the teste of this organization 
Ro longer are limited to just those products offered for 
advertising in Porvtan Science MONTHLY. 

Now that the difficult tusk has been completed of devising 
methods for testing and establishing standards in «field. 
where little had been done previously, the Popular Science 
Institute has been able to extend the scope of its tests, All 
the leading manufacturers of radio sets, accessories, and 
arts (as determined by an investigation among 20,000 

retailers) have had the opportunity 
of submitting samples of their prod- 
*] ucts for test. ‘The List of Approved 
Products, issued on request by the 


teate of the very highest order—in 
many cases more complete and care 
ful than would be poasible in the 
plants or laboratories of radio manu- 
facturers, 

‘Material submitted to the Popular 
Science Institute for approval is not 
only subjected to scientific teste— 
often of un entirely original nature— 
‘but is run through an exhaustive set 
of practical try-outs, which determine 
very accurately just how the set or 
part in question may be expected to 
work in the hands of the average 
user. ‘This procedure insures that 
any radio set, accessory, or part 
approved by ‘the Popular Science 
Towtitute, of Standards “may be 
definitely guaranteed. 

‘While no radio equipment can be 
advertised in PoruLak SctENcE 
‘MONTHLY that has failed to receive 


POPULAR SCIENCE 
Monthly 


Guarantee 
‘The abore seal on an advertisement 
Indicates that the proguctasciesed 
tornave been approved after esr 


the Popular Science Institute of 
‘Standards. 


Popular Science Monthly guaran- 
teen every an ‘merchandise 
Advertised in its columns. Readers 
whobuy productandvertised in Pop: 
tular Science Monthly may expect 
that these products, will give absos 
inte ation under neal sd 
Proper use. Our readers ta 

these products are guaranteed this 
Satisfaction by Popular Science 
Monthiy. paces Renee, 


Popular ‘Science Institute of Stan- 
dards, is therefore a complete, im- 
partial, and reliable buying guide to 
Aid you in your radio purchases, For 
this list, address the Popular Science 
Institute of Standards, 260 Fourth 
Ave., New York, 


[7 J8 obviously impractical for 
‘even as completely organized a 
bureau as the Institute of Standards 
to test all products listed in tool ot 
radio eatalogues advertised in our 
columns. Only tool and radio prod- 
ucts specifically advertised in Poru- 
LAR ScimNce MONTHLY are tested 
and approved by the Institute, 
Send for List of Approved Products 
PoPutar Sciexce MonTHuy will 
be glad to furnish a list of Radio and 
Tool Manufacturers whose products 
have been approved by the Institute. 
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The One-Dial 


MU-RAD 


‘Transcontinental Receiver 


MODEL A- $175 


Sockets Fit Att 
New Type Tubes, 


Radio’s Remarkable Innovation 


OU made this radio re 
dous demand for simy 
ency Mu-Rad Engine: 
+ for you. This innovation 
s the most distinctive advance 
of radio. In addition to the one di 
Receivers embody 
reception. 
Just a slight turn of the one dial brings in any local or 
distant station. A station once logged always comes in at 
the same dial setting. It is so simple a child can operate it. | 


To answer a tremen- 
ificing. effici- 
ew One Dial 
in radio reception 
nce the conception 
control, Mu-Rad 
every principle necessary to good radio 


Write Dept. D-4 for Literature 


poe Tune 
ler for | 
Demonstration Yourself © 


MODEL B- $125 
Sockets Fit All New Type Tubes 


MU-RAD RADIO CORPORATION 


Factory 
Asbury Park, 


General Sales Office 
972 Broad Street, Newark, N. J. 


Zz 
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Flexible Unit Control 
Ove dial operates two of all three: oF dia 
tmay be adjusted teparatelysat wil, 


The Three Outstanding 
Radio Advances of 1925 


‘OU could not give or receive a finer Christmas gift than 
the Grebe Synchrophase. 


and Last year Grebe developed the fieldless Binocular Coils and 
aa ieee S-L-F Condenser. This year even greater strides have been 
madg in radio reception. 
With the Grebe "Colortone” the quality of sound can be kept abso- 
lutely true and clear and is always under the listener's control, inde- 
pendent of the loud speaker's influence. This tone control also makes 
it possible to reduce, to a great degree, disturbances due to static and 
to suppress considerably the high-pitch frequencies caused by hetero- 
dyne interference of one station with another. 
The Low-Wave Extension Circuits have widened the reception range 
so that over 100 low-wave stations not reached by other receivers can 
be tuned. 
Flexible Unit Control gives one, two or three-dial control. 
Both in range and quality of reception, the Grebe Synchrophase is 
far in advance. 

Ask your dealer to demonstrate, then compare Grebe 

reception with that of other receivers 


A. H. Grebe & Co,, Inc., 109 West 57th Street, New York 
Factory: Richmond Hill, N. ¥- 
Western Branch: 443 So. San Pedro St., Los Angeles, Cal. 


Gre Binacuar Celle 


“Take the lead 
| and set an exam- 
ple of diligent 

| to? 
Confucius 


Much toil and 
reat diligence 
have made the 
Synchrophase 
worthy of first 
rank in radio 
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SUMNER N. BLOSSOM, Editor 
December, 1925 


The HARDER the JOB the 
Better They Like It! 


Dramatic Feats of the Salvage Corps of the Sea— 


How They Struggled to Lift the 


HEN the submarine S51 was 
rammed and sunk by the 
steamship City of Rome, off 


Block Inland on the New Eng- 
Jand coast, one night last fall, the radio 
flash of the disaster reached, first of all, 
‘two sets of men. The life-savery—the 
United States Coust Guard—got it, of 
course, and at almost the same time the 
radio report was relayed by telephone to 
a little group of men who sat, puffing 
their pipes and swapping yarns, in the 
‘office of a New York wrecking company 
‘This second group is like a fire depart 
Ita office lights neve 


men are the 
salvors of the sea. We call 
them “wrecker,” but it ix a 
ompurable almos 
to calling lite-saver 
Though they 


‘And 


By Archibald Douglas Turnbull 


rescue is found impossible, they salvage. 

‘The news of the appalling fate that had 
befallen the $-51 and her erew electrified 
the little group in the wrecking com- 
pany’s office into instant activity. 

‘Over a half-dozen telephones, calls im- 
mediately went out for Capt. Walter N. 
Davis, nearest wreckmaster to the scene 


Sunken §-51 


of the crash. 
hand that night, and was speeding for the 
New England coast almoat before hin in- 
formant had hung up. Had he been on 
his way home from a job off the const of 
Maine, or aboard a steamer coming up 
from the Bahamas, that latitude of mat 
wrecks, it would ‘have been the sami 
‘The wreckmaster, no matter where hi 
keeps in touch with headquarters, 


Captain Davis was close at 


“Heave and 
Hold” 


inate 
ES 
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when necessary, nturts for 
his job—as Captain Davia did 
that night—in now hat and 
till for a wrocker's 
working uniform is th 
In which he stands 
all comes. 

Meanwhile, thew 
floot at ite piers in the Huda 
River had heen apprised of the 
disaster. _Stokers began shak 
Ing up their banked fires for the 
quick getaway that often spells 
the differones between success 


and failure on their quest 
‘Tuga prepared to wlart to wea 
on tho bell, Huge, clumsy 
floating derricks were cleared 
Yor their lumbering march to 
the scene of the wreck, Had 
the giant Monarch, mightiest 
of all derricks exeept those in 
the Canal Zone, been laid up 
it would have made 
Spikes would have been 
driven into makeshift planking, even as 
‘she hauled away from her dock, or new 
Rolating cables rove off as she pounded 
along upon, her course. 


HE Monarch was ready to go that 

night, 40 was her somewhat smaller 
sister the Century. Within a few hours 
they had started. While they were 
towed along, heaving-lines, hawsers, and 
purchase blocks were sorted and’ Inid 
down ready for use. The latitude and 
longitude known, one glance at the chart 
told how much’ water covered the un- 
lucky submarine and what character of 
bottom might be expected. ‘Tentative 
salvaging plans were laid on the basis of 

imilar cases of the past, 

‘The S-51 was running upon her lawful 
occasions that night, on Long Island 
Sound. With no word of warning to 
officers or erew, without a moment's time 
to close watertight doors and hatehes, she 
was struck amidships, cut down, rolled 
over, and sunk in 20-odd fathoms—127 
feet to be exuct. It was an ill fate that 
caused the vessel to be struck near the 
center, her most vulnerable spot. Had 
the blow come forward or aft, the con 
struction of the craft might have assured 


iN 


coatines the wean 


‘The Salvors at Work—A Real Man's Job 


the attempt to un the 83. 


safety for her crew through closing the 
‘watertight doors. All happened, as things 
do at sea, so quickly that the two or three 
survivors of her erew of 34 men could not 
tell coherent stories, nor fully explain 
how they themselves escaped being 
dragged down with their ship. 

‘As diving goes today, 127 feet is no 
great depth of water. Plenty of divers 
Have been down that far and for the 
Harry Reinhartsens and the Bill Reids, 
famous members of the profession, it i 
nothing. Air supply, whether it comes 
from ‘the old-fashioned hand cranks, 
manned by husky shipmates, or from 
modern electric pumps, rarely fails; 
ving sul are far etter than hey once 

d-up or down signals are much 
Taser to send and receive through under- 
water telephones than by the old method 
of one jerk on the life line—or two. 
‘What really matters is what the diver 
finds when he gets to the bottom. 

Of course, in this case, it was the 
trapped crew that must be thought of 
first. While there was still the chance af 
‘enough air being left in any compartment 
to keep men alive, everything was tried 
to save them. For hour on end the 
350, sister ship of the sunken vessel, 
stood ‘by, pumping air into her bull 


he dec of the same dri sip Monarch—srs handing the ae lack and tackle 
‘he extreme ift-—Capt. Walter Davie in charge of 
‘yplcal wecchrr's wallorm"The clothes he ware when the ail came 


Sometimes the first expedient is sweeping, 
dragging a heavy steel hawser over the 
ocean floor, as ships sweep for enemy 
‘mines or for a transatlantic cable. ‘That 
is the plan which was followed when the 
F-4, an earlier sister of the 51, eank so 
mysteriously off Honolulu, a few years 
ago. Agraz, a navy gunner’s mate, risked 
his life to go down some 280 feet, in 
the attempt to locate the submarine, 
direct the sweeping, or hook on slings that 
could be uned for raising those walled-up 
‘men, prison and al 


'N THAT sad case, the sweeps actually 

did strike the st id 
off, Although 
followed another through swift, baffling 
currents and in 300-foot depths, and al- 
though the hawser pounded and scraped. 
the outer shell where any straining ear 
inside must have heard it, in the end 
there was nothing but failure. Only 
months afterward could pontoons bring 
up the F-4. 

‘With the S51, it was decided to try 
lifting. Between them, the Monarch and 
‘the Century are good for many hundreds 
of tons, as any one knows who has seen 
them make no more of a battleship's 
‘great guns than a bull elephant makes of 
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fa tree at home or a dinner-bell in the 
circus. The power of the modern derrick. 
is almost unbelievable. It literally can 
pluck off the side of a house, right an 
overturned locomotive, or bite off half 
suspension bridge at one gulp. Clearly, 
it was up to the derricks. 


‘OR lifting work, the first step is to get 

the slings passed. Down goes the 
diver, armed with light line, tools 
battens, and, very probably, a high- 
pressure water-hose. ‘The light he gets 
may be daylight drifting down through 
green water, or it may be an electric 
Iamp he carries with him. Perhaps the 
mud is soft around that buried keel, so 
he can push a batten through, with the 
light line after it, and a heavier one to 
follow, Or he may have to dig long and 
hard, clearing away with his water jot as 
hhe goes, In one way or another, working. 
always under the physical pressure of air 
and the mental pressure of the dire need 
for haste, he must dig under that keel, to 
make room for a bight, or loop, of the 
sling to be hauled through. A  sub- 
marine has relatively little beam, and the 
work may be much shorter than with 
4 big ship; but always there is that ery 
for speed, to give the crew its last 
chance. 

Onee passed, the slings ean be worked 
along until they are in the right position. 
‘Then, given smooth water, the hooking on 
at the surface is not #0 dilffic 

“Heave away—handsomely 

Foot by foot, the slack of the eables 
comes to the ‘drums on the hoisting 
engines, of which the Monarch has no less 
than three. ‘Then, as gears and friction 
disks take hold and bite, the exbles whine 
protestingly in their big sheaves, while 
engines dig their holding-down bolts into 
fhe, heavy decltimbers and begin to 
alk 
It isn terrific pull that these two 


POPULAR SCIENCE MONTHLY 


is 


exert, when 
they are “hook 
ed down,” as 
salving men call 
it. The Monarch 
alone has done 


300 tons in her 
time. With heavy grunts, they 
settle to it; heeling, or listing, 


more and more, in spite of 
hundred tons of water ballast to 
keep them on an even keel, until 
they ride at 30 degrees, with seas 
pouring over their inner rails 
and the heads of their great A- 
frames so close together that 
they can whisper pantingly to 
‘one another—"Heave and hold!” 

‘But up there at Block Inland 
fit was no use. ‘Those two big 
fellows lifted for all that was in 
them, time after time, without 
moving the 51 a single inch. 
‘And the answer was that the 
hope of finding some air in the 
submarine was a false hope. 
No help came to the derricks 
from the lifting power of a tight 
compartment or two. ‘There 
wwas no air, as the divers soon 
proved. 

‘To do that, they wed the 
under-water cutting torch—for 
all practical purposes, the sume 
foxyucetylene’ affair that every 
‘one has seen puttering and spark- 
ing away at a girder 90 or 100 


Raising a Wreck in Pieces 
‘With the invention of the remarkable under water 
torch, Shiga ow can be ext im pices sock 

"in buch great chunks as this one shows 


brousht 


feet above the street. With that 
torch, which is perhaps the 
most valuable tool recently made 
available to the salvor, it was 


‘A. 127-Foot Dive—! 
JW. Fraser, one of the Navy's expert divers, preparing to 
Sontend 127 feet to the suslen 831 

{Sng the rare’ shel wth were citing tochen, 


“When the divers, pune. 


‘easy to cut a pencil hole in the sub's shell 
and wateh for the air bubbles that did not 
‘come. In fact, with this torch, whole sec 
tions of ships nowadays are cut off until 
the ships can be brought up in pieces. 
But on the 51, the blowpipe cutting only 
proved that she must have been sent down 
with all her doors wide open and with not 
even a fighting chance for her erew. ‘The 
Monarch and Century were beaten, and 
they turned for home, leaving it to’ thelr 
masters to work at some other scheme for 
raising. 


NA sense, of course, such « job ie all 

in a day’s work for the salvors. They 
have the gear, they have the experience, 
‘and they spend their lives in using both. 
Many of them are as offhand about it ali 
‘as William Reid, when he remarked 
between dives: ‘a fine day down 
below.” He makes a joke of his 100-foot 
jumps and will not take them seriously or 


fas anything risky. Indeed, the divers 
rarely talk at all. 
But there are yarns of the salvors. 


Sometimes they can be had from such 
veterans as James McLeod—Captain 
Mac, as all his world knows him through 
his 35 years as a wreckmaster and, lately, 
as a sort of consulting expert. “If you 
catch him in his company’s office, you 
will find he treats it like a ship's crose- 
trees, for his glance always is wandering 
‘out aver the crowded harbor to watch the 
shipping, the wind, and the weather. 

is a good game,” he says, with his 
trace of burr that marks him for a Seot. 
“And we'll always have men to play 
mind ye. For there must be wrecks as 
Jong as men go to sea, in spite of all your 
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‘The “Switch"—A Mystifying Trick of Slate Writing 


Houdini here demonstrates how easy itis, with the aid of a coafederste, to “ami 
Iwhich's message has been written for one held by the 


‘ove fis head. "As the medium reaches up to take the sate frm the witty bande, te 


‘confederate ta 


UPPOSE you were attending a 
spiritualistic seance. Suppose you 
saw every person ting 

in a “circle”—touching or holding the 

person at his right and left wo that there 
was no chance for uny one to leave the 


direle without his ne knowing 
of it. Suppose, also, you kne 
that all the doors in the room were 
locked, that there were no other 
entrances except the windows, 


which were four stories above the 
atroet; that there wus, in ahort no 
apparent way for a confederate to 
ald the medium who was eonduet- 
ing the seanece, 

‘Then suppose that, when the 
room was darkened, the medium— 
securely held in the eitele, of course 
announced that a spirit was about 
to enter the room through one of the 
windows. Suppose you heard a wi 
open, felt the draft from the outer sir, 
and the next instant heard solid, ereaking 
‘shoes tramping across the ceiling! 

‘You'd be mystified, I warrant you. 
‘You might even be ‘convinced of the 
genuineness of that medium's claims of 
power to communicate with the 
of the dead, 


[ WAS present at a seance in England 
some years ago at which a “spirit” 
‘was “materialized” under the exact condi. 
tions I have given, Yet I wasn’t mysti- 
fied. 

‘At no time was I even doubtful 
that the medium who held the scance, 
though he might have been a thoroughly 
respectable person otherwise, as a medium 
‘was an out and out fraud—no more able 
‘to communicate with the spirits of the 
dead than he was to change the color cf 
his eyes. 

Yor the medium was—myself, 

I gave that seance for the benefit of a 
group of English friends to demonstrate 
that the physical phenomena which 
mediums use to convince their dupes or 


iinetend, at the same time passing the prepared slate to the mediuen 


prospective dupes of their possession of 
paychic powers invariably are produced 
by trickery which any trained magician 
ean duplicate or improve on, 

At no time, of course, did I claim that I 
pomseased occult powers; yet when Thad 
completed my demonstration, half of 


Automatic a 
Writing Lo 
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How I Do My 


By 
HOupDINI 


‘those who attended were ready to accept 
me as a genuine medium—until I had 
explained, step by step, the tricks I used 
to deceive thi 

‘The “spirit” which eame in through the 
window and walked, head down, on the 
ceiling weighed something around 300 
pounds, for it consisted of the two mem- 
bers of an American acrobatic team 
sppearing on the same musi-ball bill 


HEN the time came for the npirit t 
materialize, these two young. m 
slipped out of the circle, and one of them 
took off his shoes. Meanwhile the other 
opened the window. Then they did a 
hand-to-hand balance, the shoeless one 
walking noiselessly around the room us he 
held his partner overhead, the other 
pounding his feet against the ceiling and 
bending his feet at each “step” to simu: 
late the sounds of walking. Then they 
closed the window and returned to the 
circle, and, when the lights went uj 
those'who were not in on the trick foun 
everything in tho room exuetly as it hud 
been before the lights had been extin- 
guished 
So far as I know that was the first and 
only time that a “spirit” ever was m: 


terialized in that precise way, . y 
hundreds of fraudulent mediums 
in all parts of the United States 


virtually every day aro using very 
similar tricks to aid them in preying 
upon the deluded, grief-stricken, 
desperate persons ‘who come. to 
them seeking consolation in their 
sorrow or advice in their troubles 
For, as I endeavored to make pla 
in the first article of this ser 
trickery is the very foundation 


to puide the penal 
etd" by they beet 
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“Spirit Tricks” 


King of Magicians Tells How to 
Mystify Your Friends by Slate 
Writing and Other Easy Feats 


stone of spiritualism as exemplified by the 
typical professional physical-phenomena 
medium, 

‘The reason is obvious. We accept 
advice only from those who know more 
than we do ourselves, Many mediums 
fare uneducated, ignorant persons. As 
mere men and women their advice would 
not be accepted by the 
most gullible, Hence, 
the necessity for set 
ting themaelves up as 
more than mere men 
and women; hence, the 
physical phenomena— 
‘the materialization of 
spirits, the ringing of 
hells, slate-writing, and 
the rest of their ridier 
lous trumpery. 

Such manifestations, 
inexplieable and conse 
quently mysterious and 
impresive to the ordi- 
nary person, speedily 
convince him that the 
medium posseases pow- 
ers. beyond human 


understanding. ‘There- 
fore, he concludes, the 
medium is to be trusted; i 
be followed, 


advice is to 
even though, as has hap- 
rable times, the medium 
vietim to give him all his 
money, deed to him all his property. 


WHAT Lam expreming ia not mere 
personal opinion. I am giving ¥ 
few words the reaults of more than 35 
years’ ceascleas investigation of mediums 
and their methods. What I say is 
amply substantiated by court records 
und other unassailable documentary proof 
Inevery case that I know of where a per- 
fon has become a spiritualist believer, 
hisskepticism—if he had any—was broken 
down by the physical phenomena pro- 
qluced by the medium’s trickery 

And since it is through trickery of the 
sort I described at the beginning of this 
article that fraudulent mediums flourish 
uund grow prosperous—some, by the way, 
have become millionalres—-f am going 
to devote the remainder of this article to 
ing exactly how mediums perform 
typical tricks, Some of these tricks are 
80 good that I use them myself on the 
stage. Most of them are so simple 
that you can learn them without dif- 
ficulty and employ them to mystify and 
amuse your friends. Remember, though, 
that fraudulent mediums do ‘not use 
them to amuse, but to delude and to 
defraud. 

Many times in the years I have been 
vvestigating mediums I havehad “spirits” 
walk on my shoulders or head, or heard 
their footfalls on the table before me, or 
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‘on the walls, ceiling, or floor 
of the seance chamber. Of 
course, the mediums in all 
these cases didn’t have expert 
acrobats as confederates, as I 
had when I performed an 
original version of the same 
sort of materialization in 
England. Acrobats aren't 
necessary. The medium, 
‘or a confederate, gets out 
of the circle, takes off his 
‘shoes and slips his hands 

wide them. Walking 

yout in his stocking feet, 
he touches the bodies of 
the sitters with his shoo 
‘or imitates the sounds of 
walking. 


HE same method is 
used also by spirit 
fakers in performing a feat 
‘which, in 
language of  spirit- 
uaaliam, means lifting or 
elevating tables, chairs, or 
other objects, or human 
bodies, supposedly with 
spirit The medium 
places the shoe inside which 
his hand is in the hand of one of the sitters 
‘Then he raises the shoe. ‘The sitter, quite 
naturally, imagines the shoe to incase a 
foot, and the foot to be part of a human 
body. Consequently when he feels the 
shoe rise, he believes the medium is being 
raised and carried about by 

‘Another shoe triek, not very common 
because it cannot be performed without 
Jong, arduous practice, I have illustrated 
in one of the photographs that accompany 
this article. ‘This is a trick that I use 
regularly on the stage. ‘The medium sits 
‘at a small table, opposite the sitter. The 
latter holds or covers the medium’s hands 
and places his feet on the medium's. It 
would appear that the medium could 
release neither hands nor fect without 
the sitter’s becoming aware of it. 

‘One of the medium's shoes, though, is 
constructed with a strongly braced toe 
and instep. ‘The bracing permite t 
medium to slip his foot out of the shoe 
without the sitter’s knowledge, for the 
latter can notice no difference in the “ee 
of the medium’s shoe beneath his foot, 
whether the medium’s foot is in or out 
Through practice I have taught myself to 
use my toes almost as well as I can use 
my fingers. I ean write with them, pick 
up and ring bells, shake a tambourine, 
pinch the sitter's leg. tie knots in a 
handkerchief, and perform similar tricks 
A fraudulent’ medium who could do the 
same would have little difficulty in con- 
vineing sitter that he was able to 
summon spirits beneath the table to ring 


— 


B 


bells, write on slates, and do other things. 

Suppose you went to a seance and 
saw on the table before the medium 
mouth organ or an accordion, placed in a 
bow! or pan, the top of which was covered 
with , soldered or affixed 

i -wax to the edge of the veasel, 
You'd say it was impossible for the 
medium to play the instrument, wouldn't 
you, even if he could free one of his hands 
rom the grip of thesitters who held him? 
You might even believe him if he told 
you that it was a spirit whose breath 
produced-the plaintive notes you heard, 


WELL: 8 in all cases of physical 
phenomena of which I have ever 
heard, the medium is the “spirit” that 
produces the notes. A little rubber tube, 
or a straw, thrust through the chicken 
1¢ puff of air from the medium’ 
the trick in done! This trie 
larly effective if performed with 
in accordion, because the average sitter 
is not likely to conceive of an accordion’ 
being played by blowing into it. 
always has seen this instrument pla 
by means of the hand bellows, Some. 
times the medium, instead of blowing 
through the tube or straw, will play on 
another mouth harmonica which he pro- 
duces from concealment in the darknese. 
‘The sitters, of course, assume it is the 
instrument in the bowl they hear. 
A rubber tube or straw can be used 
also in producing other effects likely to 
Contino 130) 


A Revalut 


~ Tone Defects Cu: 


By Robert E. Martin 


NA. large banquet hall in a New 
York ‘otal a few wecla ago, the 
talking machine suddenly 

from tho eclipse it has suffered since the 
Ddoginning of ‘broudeasting and, 
virtually for the first time since its in- 
vention almost half a century ago, 
presented ityelf to the world as a real 
musical instrument, deserving of serious 
consideration. 

‘While soveral hundred guests listened 
in spellbound amazement, from a dais 
at the end of the room a talking machine 
did things that no. mechanical  repro- 
ducer of music ever had done before. 

Tt caused the majestic tones of the 
great organ of the Mormon ‘Temple in 
Salt Lake City, accompanying « choir 
of 150, to swell ‘through the hall 
with almost its original volume. 
Itreproduced the Soldiers’ Chorus 
from “Faust” as sung by a grand 
opera company. It brought into 
‘that room the virtuosity of Cortot 
fon the piano and the magic of 
Kreialer with the violin. ‘Then, 
proving its versatility, it ground 
‘out dance numbers as interpreted 
by popular jazz orchestras, and 
‘the topical songs of comedians 

In no case was the number 
played the sketchy caricature of 
the original which we have be- 
come accustomed to expect from 
the phonograph. One needed only 
to close his eyes to imagine that 
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the singers and instrumental 
performers actually were 
present in that room, dem 
onstrating their art. 

For this marvelous new 
phonograph reproduces 
‘song, human speech,and the 
sounds of musical’ instru- 
ments with almost perfect 
fidelity. Gone are the blasts, 
the screeches, and the tinny’ 
“phonographic quality"” 
that always have. marred 
the performance of the talk- 
ing machine. 


ALE of these things are 

‘made possible through 
what was described that 
night as “the first real in- 
vention in the  talking- 
machine field since the days 
of Edison, Bell, and Emile 
Berliner.” ‘This invention, 
or group of inventions, was 
developed by engineers of 
the American Telephone & 
‘Telegraph Company and 
the Western Electrie Com- 
pany, and has been in- 


corporated in the talking 
machines produced by the 
Vietor+ Talking Machine 


Compan: 

‘The improvements co! 
sist of a new sound box and 
diaphragm and a six-foot horn, especially 
constructed to compensate for the distor- 
tion previously produced in the sound 
waves on their journey from the needle to 
the outer air. ‘This horn is wound about 
the cabinet with more twists and con- 
yolutions than one would find in a eornet, 
‘The bends and turns, however, are not 
made merely for the purpose of compress 
{ing a long horn into a small space. 

On the contrary, the device is pur- 
posely shaped that way to eliminate de- 
fects in sound reproduction. Thus, as 
the sketch of the horn construction on 
this page shows, the sound waves passing 
from the sound box through the tone arm, 
among other things, are divided vertically: 
and horizontally by knife edges on their 
way to the horn opening, which occupies 
the entire front of the cabinet. These 


is of corrugated duratacnin, 


views of the sound bor and diaphragm. The dis- 
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ion in Phonographs 


red in Marvelous New Instrument 


divisions and the odd detours the sound 
‘waves are forced to take in their journey 
comprise an artful method of improving 
tone quality and volume which the 
engineers who developed the device 
learned from their studies of telephone 
problems. 

‘The familiar mica diaphragm of the 
conventional phonograph is superseded 
in the new model by a corrugated dis 
phragm of duralumin, ‘This and the 
other refinements made in the sound box 
play no small part in accomplishing the 
improvements which the talking ma- 
chine has undergons 

‘The purpose of a talking machine 
diaphragm is to take up the vibrations 


How the PA 
Sound Travels (@ 


transferred to the needle from the record 
0 that they may be magnified by tho 
hhorn into musical sounds or intelligible 
speech. The mica diaphragm is eapabli 
of reproducing sounds whose fre- 
quency of vibration ranges from 
350 to 8000 a second, This means 
about three octaves of a piano, 
in other words, the mica 
iaphragm is incapable of repro- 
ducing the very high or very low 
notes necessary to faithful repro- 
duction of typical music. 

‘The new diaphragm, however, 
has a range of frequencies be- 
‘tween 100 and 5000 a second, 55 
octaves, or virtually the whole 
Tange of speech or music, Like- 
wise, the mica diaphragm had an 
unpleasant way of vibrating in 
n unison with certain notes, This de- 

fect has been eliminated entirely. 
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John L. Sullivan 
sealer than the a 


aces wentng # hat 
a comedianeck hes cae for 8 Sin hat 


"he plz fng:'Al Jalon, noted American 


WhyYou May Wear a Small Hat 
and Still Have a Big Mind 


Recent Discoveries about Human Brains and the Minds They Hold—How a 
Famous Woman, in a Strange Bequest, Sought to Throw New Light 
on the Old Question: Are Women as Smart as Men? 


FEW weoks ago a brilliant woman 
died in Washington, When her 
itorneys opened her will, they 

found she had left her brain’ to Cornell 

University for study, 

Mrs, Helen Hamilton Gardener, famous 
asa writer and the only woman United 
States Civil Service Commissioner, made 
this atrange bequest in the hope of throw- 
ing light on the age-old question: Are 
‘women as smart as men? 


By Arthur Grahame 


more than you ean tell by looki 
‘safe how much money it con 
Now and then you hear a man boasting 
that his head is so large that he has to 
have his hats made to order, believing 
obviously that the size of his head in- 
dicaten 4 powerful brain. But informed 
scientists now agree with Doctor Holmes 


that this conclusion by no means follows, 
for the skull does not fit the brain 
tightly. Enveloping the brain are three 
membranes, surrounded by a watery 
fluid called'lymph, This fluid gives the 
brain an opportunity to move about a 
little in the skull 
So, if your hat size is small, and you 
feel a swift sense of shame as you whisper 
itto the clerk, remember that a large head 
‘may mean large cranial capacity, 


In life she resented hotly con 
clusions, particularly those of Dr. 
Edward Anthony Spitzka, famous 
Philadelphia authority, that women 
could never become the intellectual 
equals of men, 

In death sho proved, at least, that 
the brain of one exceptional woman 
a as big as that of one exceptional 
man; for her brain was found to 
weigh 1150 grams—exactly the same 
as that of Dr. Burt G. Wilder, dis- 
tinguished scientist, who for many 
years was a member of the Cornell 
faculty. 

‘And on the heels of this interesting 
announcement has come widespread 
discussion of the connection between 
intellectuality and the size of a brain 
and the size of the skull that happens 
to roof a brain. 

‘Will further study of Mrs. Gar- 
dener’s brain help establish the truth 
of the old belief that all great thinkers 
have big brains, and that a man’s 
‘mental capacity’ may be judged ac- 
curataly by the size of the hat he 


Prabsbly not. As Oliver Wendell 
Holmes, who, you will remember, 
‘was a great physician as well ag a 
reat author, said years ago: “You 
can't tell by looking at a man’s hesd 
‘what kind of a mind is inside it, any 


She Gave Her Brain as Proof 


Mes. Helen Hamilton Gardener, brilliant writer 
fs the only woman United States Civil Service 
Commissioner, who before ber receat”esth be: 
‘Gucathed her brain to Cornell Unsversty to prove 
So acentaes that the brain of an exceptionsl 
‘woman is ar large on that of an exceptional ma 


Dut not necessarily a large or a well 
developed brain, And remember, 
too, that great men's heads, on the 
average, are no’ larger than yours 
and mine, 

‘The average American wears 
714 hat, How does ,that compare 
with the sises worn ‘by his fellow 
citizens who have uchieved fame? 


ERY well indeed! ‘Take, for 
examples, men who have ‘been 
elected to the Presidency. James 
A. Garfield wore sizo 73; but that 
did not make him a greater President 
than Abraham Lincoln, who wore 
ine 734. William H. Taft, an all- 
around big man, wears size 754; 
Grover Cleveland and Benjamin 
Harrison wore size 714; and Theodore 
Roosevelt and Warren G. Harding 
wore 73—all well above the average. 
But that doesn’t mean that you and 
I need give up any fond hope we 
may be entertaining of one day 
‘ing our mail addressed to the 
White House. Woodrow Wilson and 
U. 8. Grant both wore the average 
71%, and President Coolidge wears 
slightly below the national 


size 735, 
standard. 
How about prominent public men 
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Mark Hanna 736. 
Hay, secretary of state and 
‘a famous author, wore size 
7. Elihu Root, perhaps the 
most brilliant American 
statesman of his time, wears 
7%, William G. McAdoo 
goes him a split-aize etter 
by wearing 7 1/6. Secretary 
of the ‘Treasury Mellon 
wears size 735, 


SHE same variation is 
noticeable in the hat 
sizes of the famous and 
successful in other fields of 
endeavor. John L. Sullivar 
mighty man of his hands, 


for example, Prof. L, M. 
‘Terman tested 182 young 
men and 100 young women. 
‘The men’s records averaged 
but 2 per cent better than 
did the women's. At the 
University of California he 
gave a general intelligence 
test to 1182 freshmen, and 
again found the sexes to be 
about equal. 

‘The general psychological 
test that was given to 2,000,- 
000 men in the army during 
the war has been repeated 
‘on high school and college 
students of both sexes in 
many 
try, 
the same results, 


‘whose name became a house 
hold word wherever English, 
is spoken, wore a 73; hat. James J. 
Jeffries, almost as famous a ringman in 
his day, wears size 734. Christy Mathew- 
on, Who was buseball’s most famous 
pitcher, wore size 734, 

Chauncey M. Depew, who has brains 
enough to have lived well over 90 years 
and to have enjoyed them all, also wears 
4734 hat, Robert G. Ingersoll, one of 
the greatest of orators, wore size 74; but 
0 does Harry K. Thaw. Among the men 
of the stage, Chauncey Olcott wears = 

Nat Goodwin wore the same. 
Richard Mansfield wore size 7 1/6; Joseph 
‘Jefferson wore size 734, and George Arliss, 
John Drew, and Al Jolson all wear size 
1g, Vietor Herbert, the composer, wore 
a 7% hat, and the golden-throated 
Enrico Caruso a 7} 

Some great financiers wear large-size 
hata; others ns successful wear hats of 
average size, J, P. Morgan, Sr. wore a 
746; Colonel John Jacob Astor a 7; and 
Charles M. Schwab wears a 7! 

Inventors have the same sort 
~on the outside—as have other 
Cyrus W. Field, of 


people. 
ible fame, wore a 
71/6 hat; W. A. Roebling, who built the 


Brooklyn Bridge, wore size 7}; and 
Richard Hoe, inventor of the modern 
printing press, size 7)(. 


HE hat sizes of leaders in war vary as 
widely as do those of leaders in the 
paths of peace. General Phil Sheridan, 
famous Civil War eavalry leader, wore a 
7M hat; Admiral George Dewey wore size 
744 and General Pershing wears size 73. 
‘The great British Empire some day will 
be ruled by a king whose erown will be 
only a 63%, for that is the size of hat 
ordered by the Prince of Wales from an 
‘American hatter when he last visited this 
country. All of which shows that 
the size of a man's head isn’t a 
trustworthy yuide to the value 
of its contents. 
Study of Mrs, Gardener's brain 
ia likely to go a step further and 
develop testimony favoring the 
contention that the size of the 
Drain itself has little to do with 
mental ability. ‘The brain of the 
average man weighs 48 ounces, 
and that of the average woman 4315 
ounces. It was upon this difference in 
‘weight that Doctor Spitzka based the 
‘conclusions that drew Mrs. 


Mrs, Gardener held that such beliefs 


‘Taking the Measure of a Head 


were unfair to her sex because Doctor 
Spitzka and other scientists have exami 
ed 10 times as many men's brains as 
women's and because most of 
examined were of men of exceptional 
‘mental attainments. The women's braing 
studied all were those of unfortunates who 
died in free wards of hospitals or prison. 
‘And for support of Mrs, Gardener's 
contention that women are the mental 
equals of man one only need turn to the 
reports of prychologists who have be 
busy studying the living, working brai 
of men and women and boys and girls 
At Pacific Union College in California, 


Great Men with Large Hats 


Even more convincing 
was the test made by 
Edward L., ‘Thorndike, professor of eduea~ 
tional psychology at Columbia University. 
He selected 10 pairs of twins, carefully 
tested each boy in comparison with his 
sister—and found them evenly matched 
in intelligence, 

Doctor H. B. ‘Thompson, of Chiengo 
University, selected 25 young men and 25 
young women of equal scholarship and 
social situation, and gave them a very 
severe text, When the results were 
tabulated, it was found that there was but 
a slight ‘difference between the sexes. 
European scientists tested a large group 
of brothers and sisters, and found that 
boys and girls were mental equals, 


ANOTHER interesting feature of nour- 
ly all of these test reports is that they 
show that the highest and lowest marks 
are made by men, while women cling 
more closely to the average of ability. 
While there are more brilliant men than 
there are brant women, there alo ar 


hing more than 60 ounces 
are not uncommon. While scientific 
study seems to have proved that normal 
intelligence is impossible with a brain 
weighing less than 32 ounces, there in no 
proof that an exceptionally heavy brain 
is a more efficient piece of thinking ap- 
paratus than a comparatively light one. 
‘The brain of Turgenieff, the Russian 
novelist, weighed 74 ounces and is the 
heaviest ever examined; but the brain of 
William Makepeace Thackeray, who as i 
novelist stands at least as high as Tur- 
genielf, weighed 58.6 ounces, while the 
brain of Walt Whitman, the American 

poet, weighed only 45.3 ounces, 
Joseph Bouny, a famous French 

had the 

brain’ on record, weighing 68.5 
‘ounces, but Napoleon Bonaparte 
managed to co most of 
Europe with a brain weighing only 
58.1 ounces. Charles Babbage, a 
mathematician, and 


did’ remarkable work 


chemist, 
with brains of only average size, 

‘There seems to be a closer con- 

nection between the size of a man's 

body and the size of his brain than there 
ia between the size of his brain and the 


power of his mind. Examination of 

thousands of brains by scientists seems to 

indicate that although tall men usually 
(Cominco Fa 19) 
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\ Match 


Lett to sights Leo 
Diege Canadian open 
fa chaplain: Bain 
Harkinnpowed fy 
fastery Low Geb 
Tamoig member of the 
New. Yor Yankees, 
fret Pan’ W. Grovch, 
oe of Ameicce best 


Ball Player Outpoints Golfer, Angler, and Archer 


N THE course of the Belted 
Country Club at Bayside, N. Y., a 
few ‘weeks ago, four men played 

what was probably the most remarkable 
golf mateh that ever took place. 

‘The contestants were Leo Diegel, 
Canadian’ open golf champion; Low 
Gehrig, leftchanded first baseman of the 
New York Yankees; Edwin Harkins, well- 
known fisherman and fly-caster, and Dr. 
Paul W. Crouch, one of America’s beat 
archers. 

Tn one sense, only Diegel played golf. 
‘That is to say, he was the only member of, 
the foursome’ who used regulation golf 
clubs to knock a regulation golf ball from 
tee to green, ‘The other contestants used 
the implementa of the sport in which each 
hhua achieved fame. 

Gehrig threw n baseball 
Harkins cast with trout 
rod and reel. Doctor 
Grouch shot arrows from 
a bow. | Bach throw of 
the baseball, however 
each cast of the fly, and 
iach okt sped trom th 
bow was scored as a golf 
stroke, the man making 
tho lowest mum 

ber of strokes in 
completing the 
course “being ad- 
Judged the winner. 

‘Now, you'd ima- 
gine that Dioge, 
the golfer, would 
easly prevail in 
such a msteh. 
‘hat, though, i 
not ‘the way it 
tumed out. Gehrig, the 
baseball player, won the 
match by a single 


“shot,” negotiating nine holes in 32 
throws. Diegel and Doctor Crouch, the 
archer, were tied for second place, each 
turning in a card of 33. Harkins, the 
angler, was a bad fourth, with a score of 
45. 

Probably the most surprising thing 
about this freak match is that the base- 
ball player won, Lou Gehrig, like any 
other big-league player, can throw a 
baseball, of course, with amazing ac- 
curacy. Yet both ' Diegel, the golfer, 
and Doctor Crouch, the archer, “out 


drove” Lou Gehrig almost three to one, a 
fact which one would expect after con- 
sulting the records in the three sports. 
For the longest throw that a man ever 
made with a baseball was 426 fect, ac- 


complished by Sheldon Lejeune, a minor- 
league player, in an exhibition in the 
Middle West several years ago. On the 
other hand, a golf ball that Abe Mitchell, 
noted British profeasional, drove at the 
North Foreland Golf Club in England not 
struck the ground 915 feet from 

n archer, shot 
aan arrow 918 feet 434 inches in a competi- 
ion at Pembina, N. D., last year, 


OWEVER, when it came to moking 
his “‘shota” count, Gehrig's long 
practice at putting a'ball where he 
wanted it to go stood him in good stead, 
His “approach throws" landed dead to 
the pin. When he attempted to hole out, 
he tossed the ball to the mark with: 
out a mise, 

So Gehrig's never- 
failing marksmanship 
sufficed to counterbal- 
ance the longer shots 
made by golfer and 
archer. ‘Then, too, since 
he eould pick up the 
ball from any lie, traps 


aid not cause him 
the trouble that a golfer 
experiences. 


As for Harkins, the 
fly-caster, he trailed the 
field from the outaet. 
Armed with a light trout 
rod, his chance for ob- 
taining distance was com- 
paratively nil. The long- 
est cast ever made with 
a rod of the kind be 


carried was 131 feet 
eight inches, by GG. 
Chatt, of the I" "> 


Casting Club, C 


in 1918. ail 


WARL E. AKELEY with 
Wonets Brought dows daring 
is task expedition in Aisa 

jungles. Akeley not only i 3 

{move big-rame hunter, but is 

‘ne of the word's greatest natur 

‘Sins nd taaidermista an faves 

Aor sculptor, author end lecture 


= 


ee 


mild-man- 
ered, soft-volced man sat in his New 
York studio recently and in the matter 
of-fact way in which one might describe 


the details of a summer vacation told me 
how, with his bare hands, he once fought 
‘a wounded, snarling leopard to the death 
in the heart of African jungles. With no 
‘more suggestion of heroles than might be 
incidental to a discussion of the latest 
book, he told me how, his left hand 
clutching desperately at'a hairy throat, 
hin right arm caught and torn in the grip) 
of savage jaws, he managed to ram the 
fist of his injured arm with all his might 
into the ferocious animal's gnashing 
mouth. 

“We were both getting weak,” he was 
saying, “and at last we went down. 
Luckily the leopard was underneath, and 
‘as we fell my knees struck his chest, and 
Theard a rib snap. ‘That gave me an 
idea, so T jumped up and down on his 
chest with my knees, while I still held his 
throat with my left’ hand, and held my 
right hand in his mouth: I caved his 
ribs in, and finally he gaye a gasp and 
released his hold.” 


JF.THE victorin such 1 thrilling jungle 
‘combat had been some towering young. 
giant with heavy frame and bulging 
muscles, I still would have considered the 
‘outcome quite remarkable. ‘The story of 
‘Samson tearing the lion’s jaws always has 
fascinated me. But the man I saw before 
me there in the quiet of the New York 
studio was far from being a Samson. In 
ge he is past the mark of three score 
years. His hair is iron gray, his shoulders 
round, and his frame slight and wiry. 
And yet, knowing Carl E. Akeley as T 
do, knowing of his record of tremendous 
achievement, I can understand why it 
was that the leopard, locked in death grip 
with this man, met more than his match. 
For Akeley’ has established himself as 
one of the most remarkable Americans of 
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his time. No man that I know of can 
equal his amazing versatility. He is one 
of the world’s greatest naturalists. Cer- 
tainly he is the world's greatest taxider- 
mist, for it was he who raised the mount 
ing of animal specimens for exhibition to 
the level of the arts, As an inventor, he 
gave the industry the cement gun, and 
he devised the famous Akeley motion- 
picture camera, capable of work that no 
‘other camera can perform. He is a 
sculptor whose work art critics rank with 
the best. He is an author, a lecturer. 
His exploits as a big-game hunter are 
known throughout the worl 

Despite the unremitting toll necessary 
to his tremendous accomplishments in 80 
many diverse fields, de- 
spite his numerous ad- 
ventures, and a succes 
sion of frightful experi- 
fences such as those he 
related to me, Akeley to- 
day looks and acts far 
younger than his 61 
years. He still has the 
appearance and the 
buoyant spirit of youth, 
He is sinewy, vigorous, 
able to hold a great, 
double-barreled elephant 
gun to his shoulder and 
withstand the recoil of 
two gigantic charges of 
death-dealing cordite. 

Tt was while discussing 
his plans for his fifth 
visit to Africa, for the 
purpose of studying wild 
animals and collecting 
specimens for the Ameri 
can Museum of Natural 
History in New York 
City, that Akeley told 
me of some of his nar- 
rowest escapes from 
death in the land of ad- 
venture. Shortly after 
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He Killed a 


with His 


By 
Hawthorne 
Daniel 


this article appears, 
he and his wife will 
be on their way 
again to this land 
that to Akeley is 
the most. beautiful 
{in the world, where 
he fecls more at 
home, pethape, than many of us do inthe 
city. 

His thrilling bare-fisted combat with 
the leopard, he recalled, occurred during 
his first trip to Africa, early in his career, 
See re ciety 
in the jungle, 


ONE afternoon, accompanied only by 
‘a single native, he started out from 
camp to hunt, He had not gone far 
when he saw what appeared to be 
‘excellent specimen of hyena. He fired at 
‘and killed the animal. Approaching it, 
however, he found it was badly diseased, 
‘and s0 unfit for his purposes of preserva 
tion. 

He left the carcass where it lay, and 
went on. He had gone but a ‘little 
‘way when he spied a fine wart-hog, which 
hhe shot. ‘The specimen was a very good 
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Savage Leopard 
Bare Hands! 


Amazing Adventures 
of Carl Akeley, the 
Greatest of Animal 
Experts--His Narrow 
Escapes from Death 


spot, planning to 
pick it up on his return to camp. 

For the reat of the afternoon he had no 
luck, At dusk he returned empty- 
handed to get the wart-hog. A blood. 
stain on the ground showed him he was 
at the right spot, but no other sign of the 
‘animal was to be seen. ‘Then he heard a 
sound in the bush near by, and saw a 
hyena dragging the half-devoured wart- 
hog away. 


GOMEWHAT dinguated with hyenas in 

al beeause of Losing his wart-hog. 
Akeley continued toward camp. On his 
‘way he passed the carcass of the hyena. 
‘As he neared it he saw a form slink away 
‘and disappear in the dusk behind a bush. 
‘The light was v0 poor that Akeley could 
not wee what kind of animal it was, but he 
raised his gun and fired at the bush. 
‘That the bullet had reached its mark was 
obvious from the snarl he heard. It was 
the marl of a leopard—one of the most 
vindictive ofall animals of Africa, and one 
that will ight furiously. 

‘Knowing what he had to contend with, 
‘Akeley decided to play safe, for it was 
growing darker, and he could, not see to 
fire accurately. He started off for camp, 
keeping well clear of the bush behind 
which the leopard had disappeared, and 
followed by his negro “boy. 
stream-bed, called in East Africa 
Jay across his path--a “tug” with abrupt 
sides six or eight tect high, and with a 
flat, sandy bottom. Into this Akeley and 
the’ “boy” dropped, and when they had 
crawled up what they thought was the 
other side, they found themselves, instead, 
on an “island” that rose from the sandy 
stream-bed. 

‘The hunter was still interested in 
knowing just what had happened to the 
leopard, s0 he walked to the end of the 
island, which came to a sharp point, to 
take another look in the direction of the 
Dush. Gazing into the drwk, he saw an 
object crossing the white, sandy bottom 
of the stream-bed. The leopard had left 
the shelter of the bush, and was making 
its way on a course that was roughly 
parallel to that which Akeley had taken, 
and about 20 yards away. 

‘Bvidently the beast was out for trouble, 
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so Akeley raised his gun, aimed as care- 
fully as he could in the gathering night, 
and fired. He saw a spurt of white in the 
sand over the leopard’s back, and knew 
that he had missed. Again he fired, and 
again he saw that spurt in the sand. A 
third time he aimed and pulled the 


trigger. A flame burst from the muzzle 
of the ard the leopard stopped. 
‘The “boy” started to sing his native song 


of triumph, but it was interrupted by a 
scream from the leopard that told all too 
plainly that it had commenced a charge. 

T never have seen a wild leopard in 
charge, but Akeley once showed me a 
motion picture of one charging a group of 
native spearmen, and he had to run the 
picture twice before I could make out 
definitely the streak that marked the 
motion of the animal. It seems almost 
impossible that any animal can move 
with such amazing rapidity. And here 
‘was one of those beasts, flashing across 20 
‘yards of open sand, toward the tip of the 
“island” on which Akeley was standing, 
six fect or so above the approaching 
animal. 


E WORKED the bolt of his rifle 

hurriedly—the magazine was empty! 
‘And the furious beast was scrambling up. 
tthe side of the bank. Akeley, realizing 
that he had to load, and that he would 
not have time to do so if he stood still, 
dropped down the other of the 
“island's” point, and ran up the bed of 
the “tug,” loading as he went. He had 
gone 10 or 15 yards by the time the gun 
was loaded, and he whirled to fire—just 


» 


too late! ‘The great cat was in the air 
as he turned, and before he could pull the 
trigger, 80 pounds of pain-maddened 
Jeopard was on him! 

‘The gun went flying from his hands, 
and the angry cat seized his right arm in 
its powerful jawst 


NY one who has tried to hold an 
ordinary tabby-eat when the eat 
didn’t want to be held, will be able 
faintly to visualize what Akeley was 
facing, with a clawing, biting, snarling 
beast chewing his arm, and scratching in 
‘every direction with claws wide spread, 

An attacking leopard attempts, when it 
springs, to seize its enemy by the throa 
‘Then, while holding on with teeth and 
front ‘feet, it draws up its powerful hind 
feet, and’ with one tremendous thrust 
tries to disembowel its victim. 

But Akeley had been fortunate. His 
first shot had broken one of the leopard’s 
hind feet, and that had thrown the 
animal just a bit off on its spring. ‘Then, 
after the animal had launched itself, 
Akeley had turned, so that it was hi 
right arm, and not his throat, that the 
leopard now was chewing on.’ Further- 
more, the leopard’s hind feet had swung 
ast the mark, and were more or less 
of the fray, for the cat was using them in 
the shifting sand to try for a foothold. 

‘Akeley grasped the leopard’s throat 
with his left hand, and by keeping his 
arms inside the animal's front legs, pre- 
vented the terrible claws from doing more 
than shred his shirt. But the leopard 
was chewing his arm ferociously and 
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A Hunter-Artist’s Masterpiece 


‘The great sephant group in the American Museum of Natural History 
Try masterpiece of Akeley’s wonderful iil and artistry im mounting 
inimals. Even larger than the huge Dull elephant st the center of thie 
{troup was the one that attacked Akeley, pinning’ him ta the ground 


slashing constantly with its fore paws, 

“L felt no pain," Akeley told me, "but 
1 certainly never thought for a moment 
that I was going to come out alive. I 
was rather calm, as a matter of fact, 
except for a tremendous and. wildly 
pleasant thrill 1 felt, knowing that Lwas 
huttling for my life, I remember very 
clearly thinking of @ conversation I once 
had with a friend when, at the World's 
Fair at Chicago, we had seen a statue of 
tun Indian fighting a bear, very much as I 
was fighting this leopard. We won 
iC the man felt any pain, ‘Well,’ 1 
thought, ‘T could tell him now. But 1 
won't have a chance.” 

“With ‘my left hand at the animal's 
throat T pushed him down my right arm, 
for he was chewing all the time, I 
dragged my whole arm through his jaws, 
and finally I got my right fist in his 
mouth.” 

‘Then followed the terrific final struggle, 
as related at the outset, in which Akeley, 
rappling with the weakened animal on 
the: ground, battered its ribs until it 
released its'hold upon him, and at last 


Jay gasping and helpless. 
“[_ GOT to my foot and called the boy, 
he went on, “and then the leopard 
gave some signs of life, and I asked the 
boy for his knife. He had thrown it 
away in his fright, but he found it again, 
and I made sure, this time, that the 
animal was dead. 

“I was weak, but I didn’t know how 
weak until I''tried to shoulder that 
leopard and carry it to camp. I couldn't 
make it. And then a thought struck me 
that made me waste no time. 

‘That leopard had been eating the 
horribly diseased hyena I had killed. 
Any leopard bite is liable to give one blood 
poison, but this particular leopard’s 
‘mouth must have been exceptionally foul. 
So I headed for camp, and demanded all 
the antiseptics that were to be had. 
‘They pumped the antiseptics into the 
innumerable teeth wounds until my arm 


> 
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‘was so filled with 
the liquid that 
‘an injection in 
‘one place drove 
it out of another. 
That treatment 
painful than the 
fight had been, 
for the nervous 
excitement had 
worn off, but it 
was applied so 
soon that blood 
olson never ap- 
eared. 


That evening 
the leopard was 
brought in to 


of Akeley’s bul- 
lets had scored. 
One had, as I 
said, broken the 
bbones of one hind 
foot, while the 
other had madea 
superficial flesh 
‘wound at the top 
of the leopard's 
neck. 
Thave known Carl Akeley for a number 
of years, and yet I never see him that I 
‘am not interested in his adventures. He 
cean tell of his experiences with the utmost 
modesty, and his most exciting stories are 
et tone that makes them 


N AKELEY'S smooth-shaven cheek 

is @ little sear—hardly noticeable 
now, that is a reminder of one of his most 
tremendous adventures, in which a 
furious and gigantic bull elephant left 
him for dead high on the side of Mount 
Kenya, in British East Africa. 

‘This beautiful mountain, that rears 
itself far above the snowline almost 
directly on the Equator in Kenya Colony, 
is a favorite haunt of elephants, for 
among the countless hills and valleys that 
make up the lower slopes are food and 
water, open spots, jungles and bamboo 
thickets, game trails, and everything that 
aan elephant wants in life. 

Halfway up the Akeley and a 
group of 14 negro “boys” were following 


When the Rhino Charged 
More than a score of times Aker hin 
cl by hn, sd, 
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the trail of three big elephants, Of the 
three, one far surpassed the others—sur- 
passed, Akeley says, any other elephant 
he ever saw. Those of you who have 
seen Akeley’s giant bull that is the center 
‘of the elephant group at the American 
Museum of Natural History will realize 
what this means, for the one he followed 
that day, along the slopes of Kenya, was 
greater still. 

For hours they held the trail, and when 
night came they camped, setting out once 
more in the morning.” By noon they 
reached an opening, where fresh signs of 
the animals were found, so they pushed 
fon. It was cold, high on the side of the 
mountain, and a drisale began to fall, 
Suddenly’ the loud crack of a broken 
branch sounded near them in the jungle, 
and the party knew they were approach- 
ing their quarry. 


NE neero went ahead to a bend in the 
trail and signaled the direction the 
elephants had taken. Akeley paused to 
rub his cold hands #0 as to be able to use 
his trigger finger quickly, and was stand- 
ing in the trail examining the stecl- 
jacketed bullets from his bandolier as his 
‘gun-bearer handed them to him, when 
suddenly he was vividly aware of the fact 
that an elephant was almost upon him. 
‘The old giant had got tired of the pygmies 
‘on his trail, and had carefully turned 
about in the thick jungle. Akeley heard 
no sound of warning, but that ix not sur- 
prising, for elephants can travel through 
the jungle with us little noise as a rabbit 
un across the prairi 
T only remember,” he told me, “that 
suddenly I knew an elephant was almost 
upon me, and that I picked up my gun 
and wheeled about, trying, as I turned, to 
shove the safety eateh up. It would not 
budge, I remember thinking that per- 
haps I had left it released, and that even 
if T hadn't left it so, T must pull both 
triggers just the same. Of course I 
‘couldn't fire the gun if the catch were not 
released, but I thought I had to, anyway, 
I didn't get a chance to try. Something 
struck me heavily in the face and dazed 
me. Then I saw a great tusk aimed 
directly at my chest, I grabbed it with 
my left hand, and grabbed the other tusk 
with my right, and swinging in between 
them, I went down on my buck. 
‘(Continued om pase 186) 
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They Can See with 
Their Skin 


Blindfolded French Girls Read 
Books to Prove Amazing Power 
By G. B. Seybold 


tention of Jean Labadie, noted ‘Then he took a small 
French scientist, the cases of men wooden box and removed 
and women who claimed the uncanny the lower half of one side. 
ability of seeing while blindfolded; and in On the lid he attached an 
each case the claimant had proved to be electric light so that it il- 
a fraud. So it was with two grains of salt lumined a playing-card laid 
that he read, a few weeks ago, the report flat on the bottom of the 
of a young woman of Paris who demon- box. 
strated the strange power that scien- He held this box before 
tists call “paroptie vision,” the young woman so that 
In this cage, however, a group of doc- her bandaged eyes were on 
tors in the Paris Hospital had testified a level with the bottom of 
‘that the young woman, Mademoiselle the box. Any light rays from 
-, actually was able to read through the eard could not possibly 
the skin of her face, with her eyes covered. reach her eyes ina direct line. 


Mi times there had come to the she had “read” correctly. 


It aho were u fraud, she must be clever, "Do you see anything 
Labadie decided, 40'he got permission to now?” Labadie queried, 
‘test her himself. “Yes, it is a playing. 
Ho tool the, utmost precautions to. —the three of ‘diamonds 
close her eyes. ‘Then he went into a dark Once more she was right. - 
oom and ‘with his hands in'a black box, Seemingly the only explana - a 
tore off at random a sheet of a calendar tion was that she had seen Blindfolded, She Still Sees 
ped, Without seeing this himaelf (for the card through the akin of __Ouecf the teu in whicha'14-yeur-d Prench gi, Mind 
he wanted to do away with the possibility her forehead. folded. described accurately a picture completely shut 
‘of unconscious telepathy) he showed it to Now profoundly inter- (of from be tine of vision by thie oddly errenged apparetus, 
the young woman, ‘ested, Labadie applied si 
“What do You nee?" he asked, Jar tests to three litle girs living in Nay, front of the child, while an ingenious 
“ein w sheet of x calen- in southern France, shielding device ahut out all rays of light 
dar," she said. Tt is the AL, 13, from the object to be identified. Yet 
twenty-ninth of July.” ‘ld, who were report= in every case the object was described 
h Hooked at the cdtohaveeventmore accurately 


remarkable po How was it done? Labadie does not 

He found they wretend to know, but gives some interest 

read pages of book ing observation 

opened at random, Aside from the eyes, the moxt sensitive 

thread needles, and part of the body for seoing, he sayy, ix 
colors the skin of the face, expecially the fore- 

wut using their head. 


"THE sitls he tested took considerable 
tests a picture or “L time to identity objects, and could 
other object was fus- retain the vision only with utmost con- 
tened to rack in centration. ‘The whole process was an 
exhausting mental strain, 

‘A surprising thing was that the line of 
vision seemed to differ from that of 
ordinary sight. When the subject tried 
to pick up an object seen through the 
forehead or chin, she put her hand to one 
side of the object, indicating that it was 

in ite true direction. 

docs not believe ‘there is, 
wecessarily,  xpecial organ of paroptic 
vision in the skin. It is merely some 
peculiar sensitiveness of the skin nerves, 
Which receives impressions of light and 
conveys them to the brain in the form of 
fiefinite images. M. Labadie. believes 
sincerely that he precluded the possi- 
bility of, eckery in the case that 
Girls Read without Aid of Eyesight cag ne pelbelnscat ban anes 
With eyes covered. these French girls demonstrated the remarkable ability of reading pages of gation to find a scientific explanation of 
books opened st random, or of dexcbing ebjscts toch as Blayingcarde and calender beast the phenomenon, 
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Age YOU Fit to Drive a Car? 


How to Test Yourself—Why 
Best Drivers Are Neither 
Dull nor Too Bright— 


eae Chances You Take 


RE you fit to drive a car, or do you 
take your own life and that of 
others in your hands every time 

you atep on the starter? 

Don't get sore at the personal question. 
You've got plenty of company. There 
‘are 20,000,000 persons driving ears in 
these United States and 10 per cent of 
them or, say, a couple of millions, haven't 
i than a 
has to pick a quarrel with a pack of 
beagles. Among them, these unfit drivers 
succeeded in killing more than 20,000 
Americans in the last year and mnaiming 
nearly 500,000 more. Their “bag” will 
be bigger in the coming year, because 
there will be more ears in tise 

Are you one of these potential assassins? 
.. + Yes, that's what they all say. 
You mean that you haven't killed any- 
body yet. But how many fenders have 
you smashed? How often have you just 
‘missed a telegraph pole or a fire plug? 
How many times have you done some 
fool thing like trying to pass another car 
fon a curve or going up a bill, running in 
trolley tracks, crossing a railroad in high, 
speeding on wet pavements or “cutting 
corners?” 

Perhaps you're not as fit to drive as you 
think you are. If you're not, however, 


it & not necessarily « reflection on your 
intelligence. For one of the curious 
things that has been discovered by the 
psychologists who have been investigating 
the eauses of motor accidents and the 
fitness of drivers, is that there is such a 
things as being too intelligent to he a good 
motorist. 

Here's another interesting fact, which 
may help you to answer the question of 
your own fitness to be driving a car: If 


By 
Frank Parker Stockbridge 
you've been driving for any considerable 


time and haven't had an accident yet, the 
chances are several to one that ‘you 


won't, But if you're one of the “un- 
close calls 

an excellent 

hance that you'll have a serious one 


some day. 

How to reduce the number of motor 
‘accidents is such a serious problem that 
Herbert Hoover, a few months ago, 
called a national safety conference to 
consider it, The consensus of opinion 
was that one way would be to eliminate 
the unfit drivers, and the question of how 
to determine that u driver is unfit (before 
he proves it by killing somebody) was put 
up to a committee of paychologists, who 
hhave been at work, in New York, Wash- 
ington, and elsewhere, devising and trying 
out tests intended to reveal driving 
unfitneas in advance of actual experience, 


E CAN tell in 15 minutes whether 

‘a man or woman is fit to chive an 
automobile without serious danger of 
‘accident,’ said Dr, David Wechsler of the 
Psychological Corporation of New York, 
one of the scientists co-operating in this, 
work. “Our tests have been applied in 
the examination of hundreds of chauffeur, 
{including the employees of one of the large 
taxicab companies, and the results ob- 
tained tally exactly’ with the experience of 
the men themselves, as shown by thelr 
‘employers’ records.”” 


Doctor Wechsler's tests are of two 
Kinds. One is a general intelligence teat, 
ssimilar to the now familiar Army ‘'Alpha’ 
test, with some adaptations and improve- 


ments to make it more directly applicable 
to drivers; the other is an ingenious 
“practical” test, which is the more 
important of the two. 

“Of course, it goes without saying that 
4 certain degree of intelligence is ewsential 
to safe driving, It is comparatively easy 
to weed out those below the minimum 
requirement," said Doctor Wechsler, “but 
not a0 easy to eliminate the ones who are 
super-quick. Their very keenness makes 
them daring and consequently careless. 


How Quickly Can You Find Your Way through This Maze? 
‘Beginning st the arrow marke “Start.” find your way out tothe arrow atthe other end 
‘Stthout gone so any backed path and withow croming any fines. Acconting 0 he 
eer porchological testy you should be able to do this in Jew than two minutes 
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‘The very best drivers are 
those who are neither stupid 
nor extra bright.” 

‘The practical test, which 
determines the prospective 
driver's earefulness, his alert 
ness and quickness of reac- 
tion, is given by means of a 
“dummy” car, set up in the 
laboratory. Clutch and 
brake pedals, foot throttle 
und emergency brake lever 
fare connected electrically: 
with an ingenious recording 
instrument, and in front of 
the subject is a board on 
which there are electric-light 
bulbs of different colors. 
"These are connected with an 
automatic make - and - break 
device, which, operating at a 
fixed speed, lights the bulbs 
in a predetermined rotation. 


HE driver takes his seat 

‘behind the wheel as if he 
were about to start out with » 
car. His left foot is placed on 
tthe floor, his right on the ac- 
celerator. He is instructed 
that under no circumstances 
Jn he to “step on the gas," as 
that is being fed at the proper 
rate. ‘Then he is told that 
certain colored lights on cer~ 
tain sections of the board in 
front of him are signals of 
different kinds, in answer to 


which he must do certain 
things. 
For example, a yellow light 


flashing on the board means 

‘slow up.'” ‘The driver must 
Instantly jam down hard with 
Doth feet, on the clutch and 
Drake pedals, ‘then release 
them to be ready for the next 
flagh. — If he does not do this 
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STOP! 


Try This Test 
on Yourself 


UNDER each of the 

following state 
ments are three con. 
clusions, only one of 
Which ie correct. In 


each case mark across 


Bt todrive a car. 


1 —When on slippery pavement, you should 
not disengage yon ‘clutch and apply your 
brakes suddenly becaus 

‘Too much power is lost. 

‘The danger of skidding is increased. 

Stopping suddenly is hard on the tires. 

2 —You should not pass another machine 
on a hill because: 

It is difficult to get up speed on a hill. 

You are likely to strain your car if you 
increase its speed on a hill. 

You might run into another machine 
which cannot be seen approaching 
over the brow of the hill. 

3 —Going down a steep kill, if your brakes 
good, you should: 
Leave the car in gear, with motor 
running, and go down on compression, 
using the brake as necessary. 
‘Throw out the clutch, with the motor 
running, and apply the brake. 
Leave the motor running with the 
emergency brake applied. 


carat 


\vefore the yellow light goes out, itis auto- 
matically counted as an error. ‘There is 
just four-fifths of a second within which he 
must perceive the yellow light, mentally 
interpret its meaning, and take the action 
the situation calls for. If he does this 
cortectly, the recording instrument sets 
down a mark in his favor. But if, in re- 

ncing his feet to their former position, 

forgets himself and presses down on 
the uecelerator, another error is recorded 
against him, 


[TAKES 15 minutes for the device to 
complete ita cycle of sudden flashes of 
different colored lights, each carrying a 
different warning signal to the man behind 
the wheel, When the test is finished, a 
completed count of errors and of “perfect” 
marks is shown on the automatic count- 
ers, and these records give a practically 
perfect picture of the subject's ability to 
think quickly in ease of 
emergency, as well ax 
dicating whether he 
the necessary eaut 
make a safe driver. 
That this. test 
practical one is indieated 
bby the preciseness with 
which it tallies with the 
actual accident records of the 
taxi drivers tested by it. Every 
man who had no sccidents 


records 
made a perfect score in the tests; every 
man who had had enough accidents to 
rate him as a poor driver on the company’ 
books failed seriously in the tests. Ti 
average record for those passing the tests 
‘was 1.3 accidents; for those failing in the 
teat, three accidents. 

Th New York this method of testing has 
‘been made generally available, to indi- 
‘viduals who wish to determine for them- 
selves whether they are fit to drive, as 
well as for employers of chauffeurs, 
Before long it is expected that 
there will be testing laboratories 
in all the principal centers, where 
any one who has a doubt of the 
proper answer to the question 1 
first asked, can find a satisfactory 


aguinat him on the company’ 


B 


‘and very convincing answer. 
In Washington, D. C., 


result of a set of psychological 
tests worked out by the 
Bureau of Public Personnel 
‘Administration, as x part of 
Hoover ‘program for 

very appli- 


the 


to undergo an examination of 
a somewhat different charac- 
ter, but equally designed to 
climinate the unfit driver. 


N INGENIOUS method 
of determining the time 
required for different drivers 
to react to a danger signal 
was devised by H. H, “Allen 
of the U. 8. Bureau of Stan- 
dards. “Two pistols were 
fastened to the runningbourd 
of the test car, both pointed 
downward and loaded with 
red-lead bullets which made a 
bright splotch of color on the 

wvement when discharged, 
By means of a string, the 
‘examiner, seated beside the 
driver, discharged one pistol 
‘unexpectedly. ‘This was the 
signal to stop at once. and the 
application of the foot-brake 
sutomatically discharged the 
second pistol. ‘The distance 
between the two red marks 
thus made on the pavement 
showed how far the car had 
traveled before the subject 
reacted to the danger signal, 
find the elapsed time also was 
determined by calculating 
the known speed of the car. 

By repeating this tent with 
several hundred drivers, an 
average time within which a 
good driver should react to 
an emergency was. deter- 


mined, and this has beon made the basis, 
for a series of stop-wateh tests in which 
the person under examination gives a 
demonstration, not only of his ability to 


handle a car, but of his “fear-time" 
reaction. 


(Continsed on page 158) 


A. Marvelous 
‘Testing Machine 
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Earth’s Unknown Lands Beckon Explorers 


HEN Theodore Roosevelt, 
sailed for Asia, early last 
‘mer, a young fellow standing on 

pier remarked: 

“Well, he's off, but I'll bet he won't 

have us much fun'ay his dad did. ‘Teddy, 

Senior, lived when there was atill some 

real exploring to be done. 

For this disconsolate chap and for you, 
too, if you feel that you were born too 
late for adventure, our artist has prepared 
the map of the world 
at the top of this 
ite, Seattored over 
the two hemispheres 
are ureas colored 


no man. Amd only a few weeks ago 
Donald B, MacMillan returned out of the 
North vain attempt to explore by 
airplane a vast arctic continent thought to 
exist just below the Pole, Among other 
discoveries in Greenland he found the 
remnants of ancient habitations of the 
Norsemen. Practically the whole of the 
polar regions is yet to be revealed and 
mapped. 

Between 


Antarctica and Australia 


Unearthing Riches of Ancient Pharaohs 


there lies a bit of land called the Kerguelen 
Archipelago. On it there is room for 
three or four millions of intelligent human 
beings with prosperous farms and hum- 
ming factories. Now it has a population 
‘of 50 sailors, once shipwrecked there. 

Of the lands outside of the icebound 
regions, Africa is the least explored, 
Bands’ of nomad, black-veiled desert 
robbers, alone, know the secrets of the 
interior of the Sahara that some one some 

day is going to change 
with a magic wand 
into great plantations. 
Dutch and English ex- 
plorers have reported 


black, Bach of these 
is-a region into which 
white men never have 
penetrated, or that 
practically’ is unex 
plored. 

‘The highest moun- 
tain in the world yet 
‘may remain to be dis- 
covered. A fabulous 
radium mine may be 
awaiting a prospector. 
‘The most luxuriant 
valley on earth may 
Tin hidden, between 

When Admiral 
Peary came back 
from his last trip to 
the Arctic, he told of 
several thousand 
juare miles in the 
Far North where in 
summer there are 
miles of green grass, 
where musk-oxen, po- 


mountains in the in- 
terior of Liberia and 
French West Africa, 
but very little is, 
known about them. 
‘Their altitudes have 
not been determined 
scientifically, and the 
animals that live on 
their slopes have not 
een identified, 

In South America, 
too, adventurers, fol- 
lowing up the courses 
of unknown rivers, 
‘may find queer beasts, 
birds, and men, whose 
like we never have 
seen, As for fossil 
finds, the possibilities 
are endless. 

Aerial travel and 
photography will 
make exploration of 
the future a much 
quicker process than 


lar bears, foxes, seals, in the past. But the 
Walruses, eagles, “PHIS renarmabie picture shows Ravptinn workers wader the direction of lenders of ie thrilling part of it 

ducks, and geese have ‘condition beaded bys sai foes the Univerty of Penmayivenia opening he tombet that it will be in our 
segtyuretSominioe, the courier ofthe Phareoke nthe scent royal cemetery st Torts: Thteateiwnet — Guyt “Advent ig 


As yet they belong to that being 


the tomb of Tut-ankh Amen. opened by Howard Carter last year. Mach of the material 
Wrated ban been presented ta the university by the Egvpisan nuthoriien 


still before us. 
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Prize-Winners 
in the July 


“What’s Wrong” 
Contest 


Correct Answers 


How Nearly You Were Right 


T WAS a mighty close race, and the 
‘best man won, Only in this case it 
happens to be a woman. ‘The judges 

in our great $10,000 “What's Wrong” 

Picture Contest announce that the first 

rize of $500 for the best answers to the 

pictures in the July Monthly Contest, is 
awarded to Louise Gardiner Walshe’ of 

Jersey City, N. J. 

‘Miss Walshe made a perfect score in 
this contest. ‘To each one of the eight 
pictures of John and Mary Newlywed at 
their home-making jobs ahe gave correct 
answers, telling. what was wrong and why 
it was wrong. Her success is due in some 
measure, perhaps, to the fact that sbe 
herself has learned to do odd jobs about 
the house that require a hammer, a saw 
orachisel, In fact, she hus her own kit of 
,and her own workbench, at which abe 
wen in the photograph at top of ps 


‘The Three Best 
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Tell You 


HE first three prises inthe 
Truly “Wnat's Wrong” Contest 
is lovaies iy "ea somes 
istiows: 

FIRST PRIZE, $500 
Louie Gardiner “Walshe, 
Sersey City, No. 
SECOND PRIZE, $100 
Lieut: Comm, Paul Marshall Bates, 
U8. Re 
McCook Field; Dayton, Ohio 
THIRD PRIZE, $50 
John M. Lorenz, Lon Angeles, Cai 
Names of winners of theother 65 

auilineisoadenment onde 


Miss Walshe’s _ contribution 
was submitted in the form of 
the second act of a four-act 
play which she entitled “A 
Comedy of Errors,” each act rep- 
resenting one of the four monthly 
contests, all of which she entered. 
Attractive pen-and-ink lettering 
adorned the cover and title page. 
Each page of the volume repre- 
sented a acene in the “comedy.” 
On it was pasted one of the eight 
contest pictures, and below the 
picture, in neat typewriting, were 
the correct answers. Decorating 
the bottom of the pages were ex- 
cellent pen-and-ink drawings cor- 
recting the artist's mistakes. 


TT HE second prize of $100 goes 
to a navy flier—Lieut.-Comm. 
Paul Marshall Bates, U. 8. N., 
stationed at McCook Field, Day- 
ton, Ohio. When we wrote to 
Commander Bates the other day, 
asking him for his photograph, 
hhe guessed there might be “some- 
thing in the wind”: for, in sending 
his picture, he replied: 

‘When I opened your letter re- 
‘questing my photograph, it gave 
‘me the thrill that comes once in a 
lifetime. It isn't the possibility of 
winning money, but it’s the satis- 


First 


‘rize Winner, a Handy Woman 


Louise Gardiner Walshe, winner of the fst 
rive of $300, st her’ home, workbench 


faction of knowing that I have done well 
in a contest in competition with many 
‘other people. There is nothing more thrill- 
ing than to win a competition. You deserve 
a great deal of credit for originating one 
of the cleverest and most entertaining 
prize contests ever given to the public.” 

Commander Bates’ contribution was in 
booklet form, with the contest pictures 
pasted on the pages, accompanied by 
witty and descriptive  limericks and 
correct typewritten answers. It was an 
excellent piece of work, though lacking 
somewhat in the skill exhibited by the 
winner of the first prize, 


HE witmer of the third prize of $50 
is John M. Lorenz, of Los Angeles, 
Calif. ‘The snapshot on the next page 
shows him at his favorite pastime of 
hiking, seated at the entrance to a small 
cavern in the Red Rock Canyon of 
California, “He also prepared his con- 
tribution in booklet form. 

‘The names of the five prize-winners 
who are awarded $10 each, and of the 60 
winners who are awarded $5 each appeat 
at the top of the next page. Look and 
see if your name is on the list. 

Each contribution was gone over eat 
fully by the judges, who based their final 
decisions on three _points—aecuracy, 
clearness, and skill of presentation, ‘The 
competition was so close that many con- 
testants whose contributions showed re- 
‘markably painstaking care, failed to win a 
prize simply because of some slight error. 

But even if you have failed to win a 
prize in either the June or July contests, 
don't be discouraged. If you entered 
the August or September Monthly Con- 
‘test, or the Grand Prize Contest, you still 
have chance fo win one of the big cash 

‘Winners in the August Contest will be 
announced in next month's issue of 
Porutar Science MonTaLy. Winners in 
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W. S. Bowman, Orangeville, Pa. 


L. B. Hendershot, West Hartford, Conn. 


zamena cman 
Additional Prize-Winners in the July Contest 


FIVE PRIZES—$10 EACH 
Charles $. Nichols, Ames, Ta. 


SIXTY PRIZES—$5 EACH 


Randall M. Hendricks, New Haven, Conn, 
F. W. Horton, Hackensack, N. J. 


the September contest will be announced 
in the February issue, and the Grand 
Prize Contest winners as soon as possible 
thereafter. 

So that you may compare the answers 
‘you submitted and see whether they were 
Tight or wrong, the complete list of 
correct answers to the 16 pictures in the 
June and July contests are printed below. 
For each picture you were asked to tell, 
first, what John or Mary or both were 
doing wrong, and why it was wrong: 
second, what deliberate mistake the artist 
had made in drawing the picture. 

In the following list of correct answers 
A jin each case is John’s error; B is the 
artist's mistake: 


JUNE CONTEST ANSWERS 


Picture No. 1. A—John is painting 
himself into a corner. He will have to 
walk over fresh paint to get out of the 
room. B—The artist has shown the ean 
of paint anopened. “The top should 

0 off. 

Picture No.2, A—John is hanging the 
shade without rolling it up. ‘The best 
practice is to roll the shade completely 
hefore hanging to tighten the spring. 
B—The reflecticn in the mirror, as shown 
bby the artist, is an impossibility, for the 
mirror would have to be on the opposite 
sside of John to show such a reflection. 

Picture No. 3. A—John should have 
painted the ceiling before painting the 
walls, for he is sure to get paint on the 
wall-paper. B—The artist shows the 
window-shade hanging outside the win- 
dow, instead of inside. 

Picture No. 4. A—John is overlapping 
the shingles the wrong way. He should 
start shingling from the eaves and work 
up toward the peak of the roof. The 
bottom edge of each shingle, instead of 
the top edge, should be exposed. The 
roof will leak’ like a sieve if shingled the 
way he is doing it. B—The artist has 
drawn buttons on the wrong side of 


John’s vest. Buttonholes should appear 
‘where the buttons are, 

Picture No. 5. A—The hole should be 
bored so that the opening outside the 
house will be lower than the inside open- 
ing. As John is doing it, the rain will run 
through. “B—The hook and receiver of 
the telephone on the table are drawn on 
the wrong side of the instrument. 

Picture No. 6, A—John has jacked up 
his car and is changing a tire on a hill 
without blocking the wheels. ‘The car 
‘will roll downhill. B—The front wheel of 
the ear has 12 spokes, while the rear wheel 


hhas nine. A Ford car should have 12 
‘spokes on each wheel. 

Picture No. 7. A—John is trying to 
build a fire in the furnace with the damper 
shut. This will fill the cellar with s . oke 
and prevent a draft up the chimney. 
B—The artist shows the rosette fust- 
ened to a beam inside the coalbin, with 
the electric light hanging in the furnace 
room, and yet the cord is straight, ‘The 


‘A—John has con- 
nected the batteries incorrectly. He has 
connected positive poles with positive, 
and negative with negative. They 
should be connected in series, B—The 
artist has drawn the pliers so that the 
jaws will open instead of shut when the 
handles are pressed together. 


JULY CONTEST ANSWERS 


Picture No. 1. A—John is painting 
while the wood ‘is still wet from rain. 
Painting should be done on a dry surface 
only. H—The clapboards on the house 
are overlapping the wrong way. 

Picture No. 2. A—John has fastened, 
the antenna lead-in wire to the antenna 
support wire instead of to the antenn: 
B—The hour hand of John’s wrist wa 
points between six and seven, while the 
‘minute hand points to 12, ‘When the 
minute hand points to 12, the hour hand 
should point directly either to six or 

Picture No. 3. A—John is cutting 
down the tree so that in falling it will 
strike the house. He should have used 
Block and tackle to pull the tree the 
other way. B—Two different kinds of 
Teaves are growing on the same bush in 
the foreground. 

Picture No. 4. A—Jobn is pouring. 
gasoline into the gas tank of his car while 
the motor is running. He should have 
stopped the motor to eliminate danger of 


16s 


(Continned on 
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Sweeping the Ocean Highways 


Patrolmen of the 
Sea's Highways 
Dredg a tone. 


eled by shipping in Alaska 
waters there was discover 
not long ago, the sharp nose of 
hhuge rock hidden just beneath 
the water's surface. Month after 


I A channel commonly trav 
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za R How Uncle Sam Guards Ships | 4 
NS from Treacherous Rocks 


By S. R. Winters 


” 


= 


Drag Buoy 


than the wire drag, ean be 
reeled out at the rate of 10,000, 
feet in nine minutes. ‘This une 
wieldy “broom” ean be operated 
with surprising speed, some 
times covering as much as 60 
square miles ina day, 
e design and construc 
dragging apparatus, 
nuity has been 
into play, One Inge: 
ice that has proved very 


rious d 
effective is buoy made from a 
iauvoline drum and used to hold, 


the drag wire in position at any 
siven depth. The dram in fitted 
with « heavy rounded bottom to 


month and year after year un- 
suspecting vessels had followed 
that path; yet by some miracle, 
fate always had steered them 
clear of the lurking peril that 
ant them down with fearful 


‘Along the ocean shipping lanes there 
fare scores of grim reminders of ships that 
have gone to destruction on unseen rocks, 
sandbars, and uncharted obstructions. 
And while dragging the waters of the 
world for these dangers is somewhat like 
hunting for a needle in a haystack, the 
faufety of present-day commerce is de- 
manding that ocean highways be marked 
with danger signs as are our land high- 
ways, 

Te is with this idea in mind that the 
U.S. Coast and Geodetic Survey recently. 
has undertaken the tremendous task of 
aweoping the seas. From Eastport, Me., 
to Long Island, N. Y., and along stretches 


‘A small model of the wire drag apparatus wed by Uncle Sam 
iceate dangers to sipping. The wire tweep. lowered to. given dep 
Theale along by two power boats, losking for perloat shoal spots 


fof the southern, western, and Alaskan 
‘coasts, Uncle Sam is casting a dragnet for 
hhuge rocks and treacherous shoals that 
Turk beneath the surface. By the use of 
various kinds of drags, vast expanses of 
water now are being combed. 

‘When a sea-dragging expedition sets 
out, there are two high-powered motor- 
boats, as a rule, each carrying one end 
of a wire drag or sweep. One of the ships 
is large enough to carry all the equipment 
of dragnets, wires, and buoys to mark 
dangerous spots. 

Although a wire drag 15,000 feet long. 
hhas an average speed of only 114 miles an 
hour, as many as 15 shoal spots have been 
found by this means in one day. A 
sweep drag, with less buoys and uprights, 


Which is attached the drag wire 
and from which a weight is hung. 
By means of a reel above the top 
of the drum, the buoy is lowered 
to the desired depth. 

Whenever the sweeping wire strikes 
a jagged rock pinnacle or a sandy shoal, 
the Survey ships immediately chart 
the exact location of the obstacle and 
mark it with a danger signal, 

Ttis not without justice that this branch 
‘of the Coast and Geodetic Survey. has 
been called the “police of the sea,” for 
itis making the sea lanes safe for 
mariners, 

Geologists tell us that the origin of 
these undersea rock formations goes back 
to the Glacial Age, Slowly, as climate 
became more temperate, masses of ice 
slid into the sea, carrying with them the 
rocks that are the source of 20 much 
danger to those who go down to the sea 
in ships. 
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Training New “Eyes” for the Army 


By Truman Stevens 


URING army maneuvers in the 
South a short time ago, the ar 
tillery was firing at an unseen ob- 


jective or target six miles away, beyond a 
hill, ‘To observe the effects of the firing, 
‘an army-trained aerial photographer from 
McCook Field, Dayton, Ohio, went up 
in ha plane and soared shove the feld of 
operations. 

Discovering that the shells were falling 
wide of the mark, he quickly took a 
photograph of the target, showing just 
how the shells were bursting 


‘ining 


Pictures in Six 


the testa that government 
pressed the belief that airplanes can be 
used to practical advantage every summé 

llement the regular erop census 


Miciale ex- 


F just two striking 

examplen of how Unele Sam in recent 

been developing more and 

for the army for practical 
as well as 


for this development is the compar 
recent establishment of an Air Service 
‘School of Photography at Chanute Field, 
Rantoul, II, the only school of ita kind 
in America, and probably the only one in 
the world, 

Here raw recruits are trained by experts 
in all branches of photography, but par- 


‘A clan in the Ait Service Schoo! of Photography. Chanute Pied I 
[Ke Service photographic expert in his fying Yoes, standiog bende 8 new evil 


Flying Photographers 


‘An expert inex: 


Len Dr & M. Burke U. 


Make r 
Minutes 


icularly in the new profession of uerial 
photography. ‘The students obtain thelr 
experience both on the ground and in the 
air. Beginning with the rudiments of 
photography, they eventually acquire a 
mastery of the construction and operi- 
tion of the most improved cameras, 
lenses, developing and printing machines, 

and other apparatus. A large 


‘Then, while the plane flew back 
to the firing line, he developed his 
print. Arriving above the line, 
hhe placed the print in a message 
pouch and dropped it from the 
plane. ‘The artillery commander, 
‘after a moment's study of the 
photograph, ordered corrections 
made in the sighting of the guns, 
and the next round of shells 
struck the target squarely. 

‘The ‘entire process of making 
and developing the photograph 
had taken just six minutes! 

A week or so later other 
McCook Field _pilot-photogra- 
phers completed remarkable ex- 
periments in surveying farm lands 
from an altitude of 5000 feet, 


proportion of the students’ work 
is confined to the actual 


shoot 


‘The recruiting of new men for 
this technical school of the Air 
Service recently was authorized 
by the War Department. 

As the result of newly invented 
‘cameras, camera accessories, lab- 
oratory ‘apparatus and materials 
and the training of experts in their 
‘use, officers at Chanute Field de- 
clared that the quality of aerial 
photographs now being made is 
far superior to that possible dur- 
ing the war. 
ty reason of the perfection of 
Eiagomet lioenbecaat cle Reyes 
sible now to take succestful photo 


taking 60 photographs with a 
powerfil aerial camera recently 
developed. So successful were 


Where Recruit Flyers Learn Photography 
‘Deying serial photographic fm in the laburetory of the Alp Service 
Shook “Every. peecem of photogrephy i mastered in the course 


graphs from the air that would not 
hhave been attempted during the 
great conflict.” 
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~ What Sport Can 


You Excel InP 


} Newest Tests Tell whether Your 
Best Game Is Golf, Tennis, Track, or 
Boxing—W hat Makes a Champion 


By Peter Vischer 


William ‘T, Tilden I 
The perfect build for w 
‘Aithough 


F YOU are of sound body, 
I eansyenite i Harold Osborne 
atletics to your advan The rot heme eh nee 
tage? Can you excel? What's a.leorad the ber at 
the best sport for you? ree ee eae ene 
‘A million young Americans hopper” iega—tong i the thigh 
just going into long pants, or staracterte of erent Jumpers 


for that matter as many older 

Americans just going back 

into short pants, ask themselves these 
‘questions every year. They see about 
them strapping young athletes; erect, 
lithe-limbed, clear-eyed, strong, bronzed 
with health, happy. They see among 
SS rms Sat 
"SLR a et ha 
Ber cat 
seauiner a onan es 
watch, Can they? 

Most assuredly, says science: athletic 
pn rete 
science now, by taking stock of your 
physical conformation and subjecting 
you to certain tests, ean predict for you 
in advance what sport, or sports, you are 
aay eae 

Bt Se can 
ra Ta a Ee 
disclosed to the physiological section of 
Seats nee tra 
pa eos 
dress the amazing discoveries that science 
nies 


hhad devised after many years of experi- 
ment. Taking account of a man’s 
physical measurements—his weight, his 
height, his lung eapacity, and so on— 
and subjecting him to ‘certain tests, 


charts to be able to pick that man's 
best sport for him. He could readily 
differentiate, he said, between a likely 
sprinter and a possible long-distance 
runner; between a future tennis champion 
and a good golf prospect. Further, he 
stated in effect, most of those he ‘had 
tested never had engaged seriously in 
athletic sports, although some possessed a 
physical endowment that made success for 
them in some sport altogether likely. In 
other words, in the opinion of thisscientist, 
there is some spart at which each of us 
ccan excel if we will find it. 

‘True, not all of us can be champions. 
‘That is obvious. Some few have to 
excel. Baseball always will have its Cobbs 


and Ruths; ity Dazsy 
‘Vances and Walter John= 
sons. In tennis a Tilden 
‘comes only. in a generar 
tion. Such golfers aa 
Bobby Jones and Walter 
Hagen, such sprinters as 
Charlie Paddock, such 
swimmers as Johnny 
Weissmuller, are exceptions, lifted above 
their fellow ‘men by some amazing co- 
ordination of brain and muscle, So it is 
‘with boxing champions such as Dempsey. 
and Benny Leonard, football players 
such as Jim Thorpe, the Indian, whom 
‘many athletic critics regard as the most 
remarkable athlete in point of versatility 
‘who ever lived. So it is with marvels of 
the spectacular game of polo, such aa 
Devereux Milburn and Tommy Hitcheock. 

‘And yet each of these had to start in 
comparative mediocrity. No man ever 
‘went to sleep a dub and woke up a 
champion. 


“THEY all started more or less on a par. 
As kids they were something like their 
neighbor—like you and the rest of us. 
Perhaps they had slight advantages of 
physique. At any rate, they worked to 
develop themselves until today Paddock 
hhas steel springs where most men have 
‘only legs: Tilden has eatlike speed’ that is 
rhythmic perfection; Vance has a right 


30 


arm excelled by none; Dempeey 
has supple, rippling muscles in 
his back; ' Weissmuller has a 
‘chest to house the lungs of a 
giant. Each one of these 
athletes, starting more or leas 
like all ‘the rest, has developed 
‘that particular part of his phy- 
sique most valuable and most 
needed for his chosen sport. 


CURIOUSLY, though, these 
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men still are somewhat alike. 
‘There is an ideal athletic type, 
and all these champions are 
akin to it, deviating only where 
difference has accrued as m re- 
ssult of their specialization. Til- 
den, for example, is slimmer than 
Hagen, because Tilden needs 
greater agility, greater speed of 
movement, faster footwork on a 
tennis-eourt than does Hagen on 
a golf course, Hagen needs 


stability, intentross, strength. 
‘Tilden hite a fast-moving ball 
and Hagen one that is station- 
ary. It is natural that the one 
should have leas to earry with 
‘him than the other. 

‘Almost all of these champions 
range in height from 5 feet 10 
inches to a little over 6 feet. They have 
square shoulders, big chests through the 
ody, slim waists; sturdy torsos set on. 
that are rather long from knee to 
and, above all, strong. Such is the sei 
tifle average of the typical athlete. 

Because I wanted to know whether the 
opinion of the practical trainer of athletes 
coincided in these respects with that of 
the scientists, I went to Charles E. 
Barrett. Barrett was for 25 years trainer 
of all Williams College teams and has 
‘been for the last five years trainer of all 
teams at Columbia University. He has 
‘been for years a scout for Connie Mack, 
manager of the Philadelphia Athletics. 
Tl wager that the line of athletes of ali 
kinds who have passed in review before the 
cold, scrutinizing gaze of the tousle-haired 
grayhead known as "Doc" Barrett would 
reach three times to the moon and back. 


iP, 


'Y BOY," he said, “athletic cham- 
pions have to be bred. They're like 
horses. You can’t take any boy in the 
world and make a real champion out of 
him. He has to get something from his 
father and he has to get something from 
hhis mother. I know, because I've trained 
lots of boys and I've seen them grow up 
and go away and I've seen their sons 
‘come back to me. 
“He has to get more than a body, too. 
If he’s going to be a real athlete, of any 
kind, he has to be what I call rangy. He 
ought to be fairly tall, from 5 feet 10 to 
Gfeet 1. He ought to have a solid frame 
with strength in his shoulders, weight 
through his chest and not in his seat. He 
must have lungs, a strong abdomen, 
strong thighs, and good hands and feet. 
‘But he must have more. He must 
have something here”—(Doe Barrett 
‘tapped his forehead) —“‘and he must have 
smething here"—(he tapped his heart). 
ind neither of them ean be a chestnut 
So, take it from Doe Barrett, not every. 
man can be a champion. Which is as it 
should be. A champion should be ex- 
ceptional, He should have more than a 


pion 
powerful 


be: 


chestnut in his head and in his heart. It's 
altogether fitting and proper, think, that 
generations should do their part in bring- 
ing forth champions. 

On the other hand, if you are so for- 
tunate as to be born with the advantages, 
Barrett describes, you can become a 
champion by practice, practice, deter- 
mined and incessant practice. And more 
practice. 

“Lam convinced after 30 years’ study 
of athletes,” Barrett went on, “that 
athletics is'95 per cent mechanical. 
repeat, 95 per'cent mechanical, because 

hink I'm much too high 
have misspoken myself 

“Your great baseball star, your foot 
ball back who has been burning up the 
opposition, your husky crew man, your 
slippery basketball forward, your tennis 
champion, your golf shark—it’s the same 
with all of them. They have to keep at it 
until their work is 95 per cent mechanical. 

“Now don’t think fora second that be- 
‘cause I say athletics is 95 per cent mechan- 


Jack Dempsey 


[Not only i Une word 
enerwtiht cham: 
ee hele 
ining tase on is 
fee The muscles 
ina beck are 
caceedingly supple 


ical, I think an athlete doesn’t 
need a head. Of course he has 
to have a head. He has to be s0 
trained, so keyed up, so perfect 
mechanically, that he's always on 
the jump, ready to steal the other 
fellow’s stuff. I've been at this 
for a whale of a long time and I 
don’t ever think I knew it all, 
I'm always watching the other 


it he's got anything better than I 


have.” 


0, IF you're blest with the 
Tarn athlete's physique, and 
have a head on your shoulders, 
You can make an athlete of anort, 
If you are agile and quick, fast 
on” your feet, strong in ‘your 
firma and shoulders, and are pos- 
seased of 4 senae of anticipation, 
in addition to being rangy, you 
0 make a tennis player. In 
this game you need not only 
powerful strokes, but unusual 
speed and the ability to con- 
centrate, You need” patience, 
too, for it takes at least three 
years to learn an effective tennis 
troke, William T. Tilden II. 
the present champion and un- 
doubtedly’ the. greatest tennin 
player the world has ever seen, 
‘has the perfect build for a court 
champion. And yet, it would be 
dangerous to generalize and say: 
‘that only men of Tilden's build 
can be champions. Little Bill 
Johnston, for years his closest 
ival, in Coo short and alight for 
the ideal build. 

In other words, there are ex- 
ceptions in all sports. Doc 
Barrett would seek as track men thone with 
supple muscles and long thighs, with 
strong ankles and light waists, No track 
‘man can carry extra poundage around his 
hips. Ina way that deserption would 
let out Charlie Paddock, the fastest 
human who ever did a dash, and Arthur 
Duffy, the first man to run 100 yards in 
9.3/8 teconds, ‘These two were a bit too 
chunky for ideal track athletes, but Bs 
Fett considers. them true exceptions, 
athletic freaks, and if you argue with 
him he'll point out that such runners 
‘come but once in & generation. 


‘ED MEREDITH, holder of the world's 
half-mile record, the great runner Law- 
son Robertson developed at Penn, was an 
ideal track man. He is broad-shouldered, 
waisted, big enough to fight compe- 
tition, strong and heayy enough to 
stand’ the gaff; he has marvelous legs, 
“th muscles in them like springs. No 
wonder he did the 80-yard dash in ene 
minute fifty-two seconds! Bevil G. D. 
Rudd, the crack British runner from 
South Africa, who could run the 100-, 
0-, 440-, and 880-yard dashes all in one 
afternoon, was such an athlete. Alan 
Helffrich, fastest of the present-day half- 
milers, who beat Paavo Nurmi in the 
latter's last American race, is of similar 
build. Another example was Mel Shep- 
pard, middle-distance champion of 15 
years or so ago: big, strong, yet lithe 
and supple, fast as lightning, a true 
athlete. 


‘Continued on sax 160) 
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What We Get from a Ton of Coal 


Paints, Drugs, and Perfumes 
among the Unusual Products =f 
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INSULATORS, ASPHALT 
AND PAINTS, 
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‘long its three main lines of 
power and heat on the one 
chemical pro 


ry division 
divided into four chief derivatives—gas 
fiquor, gas, coke, and tar. You will 
notice that ‘the tar division holds by far 
the largest number of common uses. In INSECTICIDE 'FOR 

fact, the list runs into the hundseds. SHEEP AND HOG Dips) 
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Fifty Miles an Hour 


on a Motor-Skate 


Young Night Watchman Invents 
a Thrilling New Winter Sport 
By Edwin Ketchum 


‘NA little Swiss mountain village, 
some 25 years ago, there lived a boy 
named Thomas Avoskan, a skater of 

marvelous skill. 

‘Today, having journeyed to America, 
that same boy, now grown, still amazes 
spectators as he cuts whirling figures on 
tthe ice in New York City’s parks, But 
more than that, out of his passionate love 
‘of winter sports, he has developed an odd 
and unusual invention—a motorized ice- 
ter that will skim over the ice at 50 
miles an hour. ‘This is the invention pic- 
tured at the top of this page and on the 
‘cover of this issue, 

Behind this strange combination of 
skate, ski, and power wheel is a story of a 
dozen years of patient labor and experi~ 
ment. ‘The cycle, which has met with 
nuccensful tests at Lake Placid, N, Y., is 
the successor to a score of others, none of 
which quite measured up to the standard 
net for himself by the inventor at the 
outaet. 

“You sce," he explained, “I started 
with nothing more than an idea, I had 
‘been watching a long line of skaters play~ 
ing crack the whip, when suddenly I 
thought what fun it would be for such a 
line to be pulled over the ice by some sort 
of a motor. ‘There was a human need—a 
device that would add to the happiness of 
human beings. 

“But how to satisfy that need was the 
question that to answer has taken all of 
my spare time for a dozen years. Bit by 
bit my present cycle evolved. First I 
thought of fitting the wheels with spikes 
to digin the ice, ‘Then I developed a seat 
for the rider, Next came the skatelike 


runner to be sub- 
stituted for the 
rear wheel. This 
would reduce fric- 
tion and permit 
sharper turns, 

iy first ma- 
chine was not suc- 
cemaful, Nor was 
the next or the 
next. I must 
have built a score 
of them. But I 
was convinced 
that the idea was 
sound and I kept 
everlastingly at it, 
And that, I have 
learned, is the true 
secret of any suc 
cess in invention, 

“T got a job as a night watchman that I 
might have my days free to work in the 
little corner I had rented in a machine 
shop. All the money I could possibly 
fsave went into materials, Every waking 
hour I could spare from my work went 
{into labor on my deviee.”" 

‘Over the rubber tire of a motor wheel 
Avoskan fitted a leather belt studded 
with steel spikes about one-half inch long. 
He attached a rear runner so that it 
could be controlled by the handle-bars, 
and so that it would turn in a direction 
which the bars were 


‘The runner was built like a ski, tapering, 
in width from two inches in front to one- 
half inch in the back. ‘This was for use 
on the snow. For ice he fitted a keen 


How Would You Like This Sport? 


‘This denwing shows Avonkan's latest iden for new 
ype a tce-wheet which, he expecta. wil go foster 
{han the one pictured above sad wil pull 25 testers: 
Here the skater. instead of riding om the machine 
{eave on ski, ad in pulled slang by the power wheel 


cous 13 years of experiment, knd the building of about 20° models 


steel skate to the bottom of the snow 
runner, ‘This could be detached quickly. 

It was a great day for Avoslan when 
his machine finally triumphed on the ice 
of Lake Placid. It went 50 miles an hour 
and ran 60 miles on a gallon of gasoline, 
He found it would easly pull 10 skaters 


(OW Avoskan has another idea, 

Without the weight of a rider, he 
believes, a machine would go still faster 
and pull even more skaters, So now he 
has attached a steering wheel to another 
type of motor wheel, fitted with a leather 
stecl-spiked belt. Instead of sitting on 
the machine, the driver stands on the 
ice, wearing short skin on his feet. ‘The 
machine has a clutch like an automobile, 
so that the engine can run while the 
wheel stands still. ‘This machine, Avos- 
kan confidently believes, will pull 28 
skaters, and go 195 miles on a gallon of 
gasoline, 


“Waterfall” Runs Railway Car 


NEW railway car in Sweden carries 

its own private waterfall to run 
itself by a water turbine, It has an 
internal-combustion motor of the usual 
type, but instead of using gears or electric 
transmission, the motor operates a centri- 
fugal pump.” ‘This supplies water under 
pressure to a turbine geared to the driving 
axle. The speed of the car is governed 
by the height of the artificial head of 
water created by the pump. 

With a 180-horsepower motor the car 
‘goes 50 miles an hour, and jerks are said 
to be eliminated. 

‘Swedish railroads already have ordered 
the manufacture of four motor railway 
gars equipped with the new hydraulic 
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Sleigh and \ce-Boat Motorized 


Neither Cold nor Snow Can Halt These Carriers 


Propeller Drives Speediest Ice-Boat 


. . 1, the "Winnebago 
Pier tald to be the Torfaen tare Odd Tractor Conquers Snowdrifts 
bout—travels at @ 5 ils on. bow, pele 
a ced by J. Buckstaff, holder of five feet deep, this queer-looking 


al ice-bost ‘championship, nd 
ith of Neenah, Wis. It eam carry sx persons 


tractor whe 
reel drums 
‘kates or steel projections 
that provide the needed traction 


Auto-Sleigh May Replace Dog Teams 


‘The motorcar, the Alaskan basket doc aed, and the 

y tanke are combined ingeniouily in a 
hicle for trans 

otth. | The inachine, shown below and 

on wide scl runners beneath which 


awceaie 


ote ey 


The scientific progress of the world 
is being made in an amazing num~ 
ber of units—never-ending contri 
butions from the busy minds of 
inquiring men and women. On this 
‘and on the following page you will 
ead of discoverers w: increas 
ing the sum of human knowledge. 


|HE officer in the chart house of 
Marconi's yacht Bletia listened at 
1 wireloss receiver. “P-T-B-T,” he 
repeated. Turning to a chart he pointed. 
“Phin in where we are,” he suid. 

It was a practical demonstration re 
ently of the latest marvel of radio— 
Marconi’s new wireless “lighthouse” that 
twends out warnings to guide ships at sea. 
Senator Marconi was taking party of 
government officials, shippers, and re- 
porters on a eruise of the English Channel 
to demonstrate his marvelous system de- 
signed to assure safety on the seas never 
before dreamed of. For wireless now 
breaks through enshrouding fogs and high 
storms that many a time have kept light, 
beams from giving adequate warnin 


“THE short-wave-beam wireless xterm, 
which makes possible the wireless 
“lighthouse,” is a development of direc 
tional wireless transmission. Morse dot- 
and-dash signals are projected in a narrow 
beam of about 15 degrees, the letters of 
the signals changing as the beam swings 
slowly in a circle. 

On the ships, the observing officer hears 
series of five or more Morse letters as the 
beam sweeps slowly past. By referring 
to a chart that shows directions cor- 
responding to the letters, he ean get his 
‘exact bearing, which corresponds to the 
middle letter of the series that he heard. 

‘The signals are entirely independent of 
other wireless installation on a ship. 
Being transmitted on very short wave 
length, the signals do not interfere with 
the working of any commercial wireless 
sitions fn the viay. ‘The reeving 
instruments can be operated merely 
closing a switch. ‘The apparatus is said 
to be s0 simple and inexpensive that it 
will be used on tugs and fishing-boats. 

‘The complicated part of the apparatus 
is the transmitting station on land, 
located at South Foreland lighthouse, 
‘consisting of a vacuum-tube transmitter, 
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itp Radio “Lighthouse” Vow 


Marconi’s Latest Creation— 


) pammesoree > GSE T 


signaling 
warigy and dire= 
Tome to ahpping 


Lamps without filaments, being filled 
instead with a gas that glows when sub- 
jected to a charge of electricity, also were 
described. The gas ean be made to light 
in any color of the spectrum, according to 
D. MeFarlan Moore and L.'C. Porte, of 
Harrison, N. J., who have’ been ex- 
Ferimenting ‘with the new method of 
lumination. 

can be used as indicators, 

serve ap night lights, and are valuable in 
traffic and sign lighting, ‘The most in- 
teresting use to which they ean be put, 
it is reported, is in the transmission of 
and radio. While the 


generating machines, and _auxili 
with a buge undirectional transmit 
aerial system mounted on a revolving 
steel framework. 


Music Played in Colors 


machine recently invented by M. R. 
Ulrich of Portland, Ore., projects: music 
fon the screen in the form of eolor-patterns 
that change in delicate shade and form 
according to changes in the sound vib 
tions of melodies. oF har 
monies being played or sung. | 

By a aystem of mosula 
tion, based on somewhat 
the ‘ame principle as that 
employed in transmitting 
pictures over telephone 
Wires, the sound vibrations 
of the musie are transformed 
into electric: waves, which 
control the projection of 
color records on the screen 
Each record is made on # 
‘as dink. 

“The inventor and his re- 
markable apparatus are 
shown on page 35. 


New Marvels in Light 


ELECTRIC tights so tiny 
that it would cost only 
a cent for current to keop 
them burning for an entire 

were discussed as p= 
jen at a recent meeting 
of the Illuminating Engineer- 
ing Society in Detroit. 
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Guides Ships 


Other Unusual Ideas 


ordinary lamp burns a moment after the 
switch is off, because the filament cools 
slowly, the new lamp goes out instantly. 


Creating a New Meat Supply 


RCTIC explorers have been emphasiz- 
ing for years that there is wealth in 
raising animals in the great northlands. 
Now comes word that the Canadian 
government has appreciated the possibili- 
ties of its vast northern territories as 
stock lands and in Buffalo Park at Wain- 
‘wright, Alberta, is carrying on a daring 
experiment of ' crossing the American 
bison or buffalo with domestic cattle. 
‘The result of the cross is a valuable new 
breed of hardy cattle called the “eattalo,”” 
that will range wild in the north, 

Feeding themselves, great herds of 
cattaloes, it in expected, will increase at 
no expense, as long as the northern plains 
remain unsettled, repeating the history 
of our own prairie buffalo. It is too cold 
in the north for ordinary domestic eattle 
unless shelters are provided for them and 
they are fed artificially, Buffaloes, how- 
‘ever, will thrive in thee regions, foraging 
for themselves and needing no shelter. 

‘The experiments in Alberta seem to 
‘have resulted in an animal posseasing the 
hardiness of the buffalo, yet carrying on 
its back a larger supply of meat. This 
in tar more pleasing food, it is claimed, 
than the buffalo of pioneer days in 
America, 

Officials recently sent samples of the 
meat of 1 fully grown cattalo bull to 
25 familios, Sixteen approved of it, 
and the number would have been much 
greater, it is believed, if the meat of a 
‘young animal had been tested. 

‘The hide of the cattalo is an improve- 
ment over that of the buffalo in quality, 
durability, thicknem and length of hair, 


‘The yak Cromed with the Bic (right, ft 
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and so offers a valuable new leather 
supply. At the same time it provides 
batter protection forthe animal frem the 

‘Angus, shorthorn, and Hereford cows, 
were used in the first matings with the 
buffaloes, 

Experiments now are being made, too, 
in croasing the buffalo with the yak, a 
Graft animal from Asia. Yaka are splen- 
did range animals, capable of withstand- 
ing the effects of long, rigorous winters 
{in the open, and at the same time they 
are domesticated. ‘Their meat, except 
that it is finer grained, is almost identical 
with beef. ‘The natives of Asia have 
crossed the yak with domestic cattle 


successfully for many years. Now this 
yak-cattle hybrid in being crossed in 
‘Canada with the bison, \ 

‘Lesa than 20 years ago the Dominion 
of Canada had but a handful of buffalo 
and, as in the United States, it was 
feared these fine animals would become 
extinct. ‘Today purposeful breeding has 
increased the number to more than 11,000, 
In fact, the animals are increasing 80 
rapidly that in 10 years it is expected that 
the herd will exceed 50,000, 

‘The government has spent $2,000,000 
in ite project to stock the plains with 
buffaloes. Its new scheme to set loose 
herds of cattaloes with valuable meat and 
hides will make up in a few years, it is 
thought, for this expense and will assure 
an ever-growing source of revenue. 


‘cow, Crossed withthe bison 


fee the acy 
of both 


‘The eattlo, «va 
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reduced by the 
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Boy Builds World’s Smallest 
Electric Motor 


AN ELECTRIC motor, so small that 
it has been mounted on a ring, has 
been completed by Eugene Reinbold, of 
St, Paul, Minn. 

‘The motor is one-fourth of an inch high 
nd weighs leg than a quarter of an 
junce. ‘The armature was made of a 
section of a nail, which was drilled and 
the shaft of the drill cut off and left in the 

wrmature to form the shaft. Two and a 
quarter inches of wire was used on the 
armature and six inches on the field coils. 

‘The commutator is of thin sheet bronze, 
rttached to the shaft with shellac and a 
silk thread at each end. ‘The brushes are 
shout an eighth of an inch long and were 
made from Christmas-treo tinsel. The 
motor runs at a high speed on two volts 
‘and can scarcely be heard. Reinbold is 
‘a senior in high school, 
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Miniature Steam Hoisting Engine 
Operates on Its Own Power 
T= engine of the steam hoisting 

engine illustrated at the right, 
though only two inches high, is operated 
by the power it develops itself. 

Tt was built by Henry C. Stoll of New 
York City, and is said to be the smallest 
ever made. The boiler of thia amazing 

it of mechanism is Svecighths of an 
inch high and its cylinder’ but three- 
sixteenth of an inch, 

‘The main shaft is mounted 


on the inside, projecting 
‘through, and ‘carries the 
armature, operating the fly- 


‘wheel and crankpin. 

‘The designer is shown at 
the right, adjusting the tiny 
engine, 


Woodcarver an Expert 


December, 1925 


Strange and Interesting 


Tiny holsting engine and its inventor 


He Made His Summer 
Suit of Husks 


Selemologist I, WAS unbearably hot in 

DURING the aay Missourl. John Melton 

Raffaele Ben- a. bachelor farmer neat 

dandi is jast a wood- Carroliton, found even over- 

carver of seemed to: 

sunny Italy, who earns dog kept 
enough by his labors to cs cooler than’ any one 
support his aged father (/ else on the place, by 


‘and mother. 

But when evening comes 
Bendandi works with the 
passion of the explorer in 


cornfield, 
to the cornfiel 


et 


ca A ee i ch Bia) ais suite 
eS mena were Se 
tion of earthquakes. He works until y together, and 


Tong.after midnight in his “observa 
tory” in the basement of his shop, 
and gets up about five each morning. 
From his earnings as a woodearver he | 
purchases his technical books and nt 
Apparatus. . 

‘Although only 31 years t 
old, he has attained a repu- 
tation for mathematical ac- : 
curacy in forecasting earth- a 
‘quakes well in advance. Homemade wut of dyed busia 


left. When 


attention 


most vivid flapper 
‘The suit has other ad- 
vantages, too, ‘There 
are plenty of air holes 
for ventilation and it 
can be washed with a 
hose without damage, 


lying in the shade of the 
John turned 


Id, too, 


He gathered corn 


‘some blue, 
‘ded them 
made the 


outfit illustrated at the 


he goes to 


town, he attracts: more 


than the 


Man Finds Smallest Oil Field 
in His Poultry Yard 


WEAT is suid to be the smallest oi 
field is owned by H. E. Lundquist 
of Willeox, Ariz. An oil scum forming on 
hhis well water caused Lundquist to test 
his poultry yard for indications of 
petroleum. With a soil auger about two 
‘inches in diameter he bored down as far 
tus possible. He then screwed sections of 
pipe to the top of the auger stem and kept 
on going until he got down about 18 feet 
in an ordinary water sand. 

‘Thirty or 40 similar holes were bored 
and in a few hours these filled up with 
fluid that resembled a good grade of 
gasoline, By going from hole to hole, 
Lundquist was able to pump from two to 
five barrels of gasoline a day. He is now 
storing it in drums. 

According to the geologists, the guso- 
line seepage apparently is a migration 
from a near-by main pool of oil. 


Poultryman pumps five barrels of gassline a day from his chicken run 
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Things People Are Doing 


London Has Expert Taster 
to Sample Water 


WE BAVE had expert tex 
tasters and coffee tast- 


ers, Now comes the official 
water taster, He is employed 
by the Metropolitan Water 
Board of London, England, to 
sample and teat the water 
supply used by the seven 


million Londoners for daily consumption. 
‘This official is an expert chemist who 
hhas tr-ined his sense of taste especially 
for the unique job. To this end he 
abstains entirely from smoking, from 
liquor, and from such food as might im- 
pair this highly developed sense. He 
Usually chews, an apple before work 


Visiting the Land 


of Pygmies 
THREE acientists are 
off to pygmy land to 


study the lowest race on 
‘earth—the Small People" 
‘who inhabit the Kalabari 
Desert of Bechuanaland. 
‘They do not swing from 
trees, but, according to 
Dr. ©. E. Cadle, leader of 
the expedition, ’ their re- 
semblance to the higher 
apes is remarkable. ‘Their 
scientific importance is 
that they are the only 
race on earth that has not 
acquired at least one habit 
of the white man. ‘Their 
home ewarme with insects 
‘and reptiles in the wet se: 
‘son and water is almost un- 
obtainable during the dry 
season. 

With his companions, 
Dr. Grant H. John and 
Paul L. Hoefiler, Doctor 
Cadle will live a year with 
these strange people, ob- 
serving their habits’ and 
‘customs. 
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Young Artist Creates Novel 
Fretwork Pictures 


[NSTEAD of paints and brushes, Lettice 
Apperly, a 16-year-old artist of Maida 
Yale, London, uses wood and a fretsaw to 
fashion remarkable pictures. Her crea- 
tions, which have brought her consider- 
able fame in England, include human 
figures, animals, and flowers fretted out of 
wood with marvelous detail and placed on 
painted backgrounds, ive are 
her fretwork pictures, that a large factory 


‘TaE Most prominent figure in modern 
paychoanalysis, Dr. Sigmund Freud, is 
planning a motion-picture film that will 
express his teachings in popular form. 
Paychologists in America have expressed 
their interest in the novel underteking. 
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He Reads Records of Past Ages 
from Dinosaur Footprint 
ME C, W. GILMORE, of the Smith- 

‘onian "Institution, Washington, 
D. Cir is seen here studying a huge foot- 
print left by a dinosaur in the soft clay of 
What is now Virginia, some. 10,000,000 
Years oF a0 ago. "From fossil footprints 
much as this Doctor Gilmore reads the 
records of ages long before there are any 
traces of man. 


Girl Explorers Cruise 1700 
Miles in a Sailboat 


[NTEREST in archeology and love for 
adventure recently took two young 
Fronch girls, Miles. H. de Saussure and 
Marthe Oulié, on a remarkable voyage of 
1700 miles among the is- 
ands of the Greok Archi 
pelago. In a 23-foot aail- 
ing cutter, the Perlette, 
navigated entirely by 
themselves, they cruised 
the blue waters made fa- 
mous by the story of the 
wanderings of Odysseus, 

Neither of the girls is 
‘much more than 20 years 
old. Mademoiselle Oulié, 
described as the youngest 
archeologist in” France, 
‘was commissioned to make 
excavations in Crete by 
the Académie des In 
scriptions et Belles Let- 
tres 

In more than three 
months they spent only 
cone night ashore, and they 
anchored in 60 ports. 

‘The most exciting and 
satisfying result of the 
cruise of the two young 
scientists was “the dis- 
covery and unearthing of 
the ruins of Malia, a city 
built about 4000 years 
‘ago, that for centuries had 
lain buried, 
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Huge Guns for England’s Newest Battleship 


CAN you imagine nine tons of death- 
dealing metal being hurled for nearly 
miles in a single broadside? Such an 
almost unbelievable blast of huge proj 


hificent new 35,000-ton battleship Nelson 
Tota loose her big gun 
For the Nelson, newly launched, will 
have the most powerful armament of any 
battleshipin the world. Thedrawingabove 
shows the immense proportions of this 
mament—nine 16-inch guns mounted in 
three turrets. And each of these huge 
guns will fire projectiles each weighing 
ore than a ton, In addition, there wil be 
A secondary armament of sixinch guns 
‘The illustration shows the backs of the 
turrets cut away to expose the design of 
for, in such a view ux the 
commander will sce from his conning 
tower. All guns, mounted in these 
mighty revolving houses, will be able to 
fire on either broadside. ‘The fact that 
the big guns are located in the central 
part of the ship, leaving a tremendously 
Tong forecastle, is of interest in view of & 


recent unofficial statement that the Nelson 
will earry an unusual number of airplanes. 
In accordance with the Washington 
Armament ‘Treaty, Nelson 
replace two previowd battleships. 


Acreage of Crops Measured 
by Automatic Device 


"TO, OBTAIN accurate measurements 

of the number of acres planted in 
various kinds of crops, an automatic 
recording device has been perfected by 
D. 1. Floyd, agricultural statistician of the 
U. 8. Bureau of Agricultural Economics, 
He is shown using it to measure fields of 
corn and cotton in the South. 

‘The apparatus is used on a train, and 
‘operates much like a speedometer. When 
the train comes to the field to be mea- 
‘sured, the operator pushes a button that 
seta the measuring mechanism in motion. 
At the end of the field, another button 
stops the mechanism,’ and the total 
distance is read on the instrument board, 


Highway Bumps Give Warning 
of Railway Crossing 


IDGES of concrete laid acrons the 
road are the latest idea for warning 
drivers that a railroad crossing is clove at 
If a motorist won't heed the 
warning signals, the idea is to 
shake him into a realization of danger 

‘This new type of safety warning, re- 
cently tried out in California on a high- 
way running between Petaluma and 
Santa Rosa, consists of two risers about 
two inches high, extending the width of 
the road, about 60 yards from the 
crossing. 

‘A report of grade-crossing accidents 
recently made by the Pennsylvania Rail~ 
road for four months showed that of 682 
accidents, 487 occurred in broad daylight, 
‘Seven fatalities and 17 injuries were due to 
attempts to beat trains over crossings. 
Fourteen fatalities and seven injuries 
‘occurred where warning bells were 
ringing. 
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Ingenious Rocking Frame Loads Trucks Automatically 


The barnt Fig. 2. As the truck 


ie rolled on the \ imoves slowly forward, 
foresee je:2. Finally. the borat the baceel ie titted 
relied on dhe rack 
EVERY one has = truck is driven forward 
seen heavy bar- 7 7 


rela being loaded on 


truck by hand . and then rolled forward on, 
Iubor. "The barrel to the body. ‘This is done 
ordinarily is pushed \ automatically by an ingen- 
‘up an inclined run- fous rocker arrangement, 
way by live or wix Square boxes may be 
husky freight handlers. It was in order the work lone, requiring but onemanto loaded in a similar way, except that 


to eliminate this heavy labor that a guide it. they are placed on small ylatforms 
French inventor has perfected a novel The barrel first is rolled on the end of fitted with casters and carried to the 
mechanical truck-loader that does all the loader, as shown in Fig. 1. As the loading platform, 


New Electrical Device Measures Altitude 
NEW instrument that measures alti- The device consists of a wire of eat {] Know Your Car 
tude electrically and about eight resistance, so that when an electric an 
times as accurately as the ordinary ba- current is passed through,a high tempera- i] "THERE is just one way you 
rometer, to a height of at least one mile, ture ean be obtained. can drive your ear in sufoty 
recently was shown before the French 7 he ‘when the streets are covered with 
Keaton ot Sciences. The apparatus Rich Diamond Bed Found sleet and snow. ‘That is to fit « 
‘based on the fact that a heated object AGNIFICENT new diamond pair of skid chains to the rear 
cools off much more quickly in dense air “pipe” recently was discovered at wheels. The same thing applies 
than tn very thin alr o near vacuum, be Mwanza, Tanganyika Teritory, Afric con country roads that are deep in 
‘cause in a near vacuum there is very little e diamonds are to be unusually = 
Imatter to conduct or convey the heat large, pure, and plentiful. A diamond Chains do litte if amy harm to 
away. ‘The density of air depends on the “pipe” ia a soft claylike mixture, formed {| the tires when properly attached. 
altitude, wo that by meaauring air density by some ancient volcano, in which {| Of course, you must keep a close 
the instrument also gives a measure of diamonds are found. Diamonds are the j| Watch on your chains, replacing 
the altitude, product ef tatense voleanie hext- tthe cross links when they begin to 
wear ox thie, benno a Ley 
10? cross lit quickly remove al 
One Way to Stop an Automobile’s Splash of the paint from ie inside of 
NN AMERICA, motorists splash and let feelings or clothes, and offer a yearly {| your mudguard. Many a mud- 
Ti sther falow growl, But in'Parla pri for the ent device to stop an auto. |] guard that ruta throug long 
Wve more gonsideration for peogle's mobile from splashing mud. Mustra fore its time was started orl 
eoree Consideration for peogle’s mobile from splashing mag: einea iat || nally on the reed to run by the 
: enti mcetly |] lang of «broken chain ink. 
> Poa rve these rules and. you 
fecredin thecon- 1] sail get the best possible results 
Two rubber from the use of chains: 
disks with an ob- 1, Attach the chains carefully with 
long rubber piece just enough slack so that the chain. 
in the center are j] will ereep around and around on 
attached to each the tire. This prevents the cross 
wheel, The disks {| links" cutting in at any gfe point, 
revolve on contact arack arcade bere 
with the ground i] they'ieeak ane 
and, being very i] 3. Keep your chains cleanand wipe 


flexible, pass over 
obstactes easily. j] them withan olly rag occasionally. 
Because of thar {| 4. Keep your tires a bit soft when 


flexibility they are {| chains are used, to prevent exces- 


important on light ears. 


brought in contact 
with the curb, 


}] chains are used, to prevent ex 
fet barged when {| sivevibration,” This is expecially 
H 
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New Anti-Aircraft 
Gun Tested 


‘A powerful new weapon 
inst serial attack is 


altitude of 2000. feet 
‘were shot down in 


Remarkable New Fighting 
Planes Built for Sport, 


Unique Plane Has 
No Fuselage 


Attthe rightia AK. Peterson, 
pilot and ehiet ph 


markable new "fivver" plane 
‘which he saya, will be able te 


bop oft 
100 feet ered 

aad rudders atthe tail, and 
wiles these rudders are 
Tine Inrdiged by a wide ele 
orsepow ‘The machines 
signer cla two 


speed of 100 miles an 


and has a ap 
of 90 miles an hour. 
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~~ England’s Newest Mother Ship ‘Sbasiciad EE a ies Rina as 


fest aircraft carrier, the Furious, is een 
Ihere leaving Plymouth on her trial voyage 


in Aeronautics — 


Machines—Passenger 
Economy, and Safety 


“ats 


AN 


Lever Drives Motorless Plane 


Captain James E. Kemph of the U. 8. Army Re- 
serve Corps, Washington, D. C., has just com- 
pleted this model of remarkable motorless air. 
plane, which he designed primarily for aerial 
Sport. “The machine would be driven by two 
Aippina wings atthe nde, operated by the plot 
pushing and pulling a lever. The full-sized 

Reptais empl etys, would weigh 150 pounds, 
and ‘cont less than a popular-priced car 


‘The task of filing 
simplified by this ing 
fan automobile engine. 
inventor. The pump forces air into the gasoline drum, 
supplying pressure that lifts the fuel through a hose 


Hinged Motor Easy to Repair 
A.swinging frame for the airplane motor. designed 
‘to bring all parts within easy reach for inspection 
land repair, is a new Gerinan idea. The unique 
‘mounting is shown on the Caspar, a monoplane 


a 
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Portable Water Pump Driven by Small Car 


NGENIOUSLY attached to a Ford ear, 

this handy portable pump ean be used 
for draining out conduit tunnels, pumping 
‘out ditehes, removing water from cellars 
after fire, ‘or flooding, and furnishing 
‘water supply for roadbuilding, irrigation, 
‘or for small-town fire-fighting. A power 
take-off connects the pump with the 
automobile engine. — Fastened on the 
frame of the car, the pump may be left 
running without strain or breakage to 
the car. 

‘The pump is driven by means of a 
floating shaft from the motor and has a 
capacity up to 650 gallons. In the illus- 
tration above a pump is shown at work 
in a sewer ditch. 


Novel Electric Cigar-Lighter 
Made Foolproof 
ftine the handle from the hook of 
this unique cigarlighter automa 
cally completes nn electri cireult and pro- 
duces a mall 
flame." Replac- 
ing the handle 
extinguishes the 
‘tame. 

The same cir 
cuit fights a bull 
in the display 
lobe at the same 
time, no that the 
device may be 
tured 


lighter is claimed 
to be foolproof, 
for ifthe user for- 
gets to replace 
the handle on the 
hook and lets it 
drop, the weight 
of the handle 
breakathecireuit, 


Lamp in a Finger Ring 
AVTINY electric lamp in a finger ring is 
designed for writers, travelers, and 
patients in hospital wards. ‘The lamp 
‘throws light directly upon a sheet of paper 
oF a page of a book sufficient to read or 
write by. 


This Arithmetic Game Board 
‘Turns Study into Play 


“JOW what's the answer?” 

tasks the teacher, giving 
spin to the arrows; and the class 
shouts, ‘Seventy-seven! 

‘The teacher is Vertner David 
Brittingham of Denver, Colo, 
‘who, convinced that playing arith- 
matic is the best way to learn it, 
has invented an arithmetic game 
board to make it real fun, and no 
longer a session to be dreaded. 

Three arrows spin on a dial. 
‘Two point to numbers and one 
to signs of addition, subtraction, 
multiplication, or division. From 
these the pupils can read the prob- 
lem. 


‘Any number of players can 
play in the game, but interest is 
added by forming rival sides, as 
in a spelling match. 

Each pupil in his turn spins the 
arrows and credits himself with 
the sum indicated by the arrows at 
rest. The side having the largest 
sum total at the end of the game, 
‘when all have taken their spins, 
is the winning side. 


Vented rubber 
Tock absorber to 
the mee 


Shock Absorber for Revolver 
Saves Bruised Hands 


JN RECENT target contests staged by 
the sheriff's office in Los Angeles 
County, Calif, to perfect officers’ marks- 
manship, many of the contestants suf- 
fered from bruised hands, To prevent 
this, N. M. Sweeny, a deputy sheriff, hax 
invented a recoil’ shock absorber’ for 
revolvers. 

It consists of a rubber pad that fits on 
the grip of the gun. Because of ite 


Electric Elevator Carries 
Fish over High Dam 


HOISTING fish in electric elevators 
over high dams is the ingenious idea 
of Prof. John N. Cobb of the University of 
Washington. It has been applied to a 
big power dam on the Columbia River, 
A low spillway is made at the bottom of 
the dam. Fish jump this low falls in- 
stinctively, landing in a wooden chamber, 
Here they are scooped into a metal 
bucket that runs up and down a steep 
track, carrying them without water to the 
stream above the dam, where they pro- 
ceed on their way to their spawning 
grounds. Experiments show that this 
‘short exposure to the air is not harmful. 


How the fish ride over Columbia River dam. 
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Vest-Pocket Map Measurer an 
Aid to Autoists and Hikers 


HOW far is it to the next town? A 
device that measures the windings 
of the road on a large-teale map is useful, 
‘especially for the hiker or motorist travel- 
ing on strange roads. 

‘The instrument is only 134 inch long 
and consists of small toothed wheel 
turning on a screw-threaded bar. "The 
wheel is vt against an index pointer at one 
end of the serew, then run along on the 
map until the whole course has been 
traversed. 

“The map measurer next is placed upon 
the scale of the map and the wheel run 
tho reverse way until it reaches its 

arting-point. ‘The distance traversed 
then is obtained correctly. 


Sun baths for everybody are mat 
possible by the wearing of « new fabrie 
that looks and feels like silk, yet that 
allows the sun’s ultra-violet rays to pass 
‘through it, 


Improved Lifebelt Keeps Man's 
Head above Roughest Water 


“JIS head can't sink,” claims P, 

Guterman, the English inventor 
of this new lifebelt, explaining how the 
belt holds the wearer upright even though 
hho be exhausted and in heavy seas. It 
consists of a band of canvas with four 
floata that are inflated by the wearer's 


Inventor of 
Ufebelt je 8 
etaay 
(bie up 


blowing through the tube, which is fitted 
ith-a self-closing valve and runs around 
the belt, 

‘The belt can be worn under the clothing 
and does not prevent the wearer from 
swimming. ‘The photograph shows the 
Inventor wearing one ofthe belts property 

lown up. 
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Loom Weaves Curved Tire Fabric (1 


UTOMOBILE 
tire fabrie woven 
and rubberized in the 
same operation and 
made in rounded form 
is the product of = 
new loom invented 
abroad and tested re- 
cently at the Ni 
tional Museum ai 
Washington, D.C. 
Emanuel Ingham of 
London, England, is 
the inventor of ‘the 
machine, which sa 
aan important step in 
tire manufacturing. 
‘Thefabricbase 
comes off the ma- 
chine in curved 
form all ready to 
place on the tire 
rubber molding 
machine, Pres 
ent machines 
weave a straight 
fabric, which has to be 
buckled before using. The 
new loom weaves a tire cord 
from one to three ply. 


Wind Is the Only Power Used 
by Newest Rotor Engine 


GOING 2 step further than the rotor 
invented by Flettner, a new type of 
rotor has been devised by a Finnish in- 
ventor, 8, J. Savonius. Flettner's rotor 
needs 4 small auxiliary motor to start ro- 
tation of the eylinders, but this one is said 
to need no auxiliary power whatever. 
According to the inventor, the wind i 
‘enough. 

‘The cylinder is cut through the axis in 
two halves, which are drawn apart a 
distance about equal to the length of the 
radius. ‘The rotor is fixed to a pier and is 
‘used to raise water from a lake to a 
garden 50 fect higher up. 


A seniEs of landslides on the Matterhorn, 
fone of the lofty peaks of Switzerland, 
necessitated the evacuation of whole 
villages. Sometimes soldiers had to force 
the inhabitants to flee to safety, 


Submarine Telephone Made on 
Heterodyne Principle 


FFICERS of submarines will be able 

to communicate with one another 
while far below the surface of the sea by 
using sound telegraphy. ‘The Naval 
Research Laboratory has perfected the 
amazing undersea telephone which, it is 
‘explained, is based on the well known 
heterodyne receiving principle, 


New Fruit Discovered 


A DELICIOUS fruit, hitherto unknown 
to the civilized world, has been dis 
covered recently in the’ ‘Tres Marias 
Islands, off the west coast of Mexico, 
according to reports made by the Cali- 
fornia-Mexican expedition that recently 
returned to the United States. Specimens 
‘of the fruit, which somewhat resembles the 
ordinary olive in size and color, were 
brought back by the expedition. ' Some 
of the seeds and young trees will be given 
to Luther Burbank. 


Sturdy Camp Seat Folds into 
a Compact Bundle 


“DOES it take much space?” demands 
‘the motorist, when urged to add 
cone more piece to his camping equipment, 
This durable chair, invented by J. TH. 
tterson, of Wichita, Kan., takes very 
little, collapsing into a compact bundle. 
Well braced 

with steel rods, 
it is said to be 
strong enough 
sothat even the 
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New Records in the 


A Yardstick for the Soul—Latest 


Science moves ahead with wonderful 
awiftness. Discoveries follow one upon 
the other in such rapid succession that 
the busy man often finds it difficult to 
Keep informed of them or to understand 
their full significance. It is to help you 
hoop pace with the world’ sachievements 
that we present here, in concise form, 
some of the outstanding developments 
of the month. 


Measuring the Human Soul 
Ori the forest of Coye, in France, 


‘a distinguished mathematician 

worked in a lonely laboratory with 
delicate instruments, measuring, year 
after year, and calculating to the millionth 
art of a centimeter. 

‘The other day he appeared at the 
Sortionne and made an announcement 
that caused as tremendous a sensation in 
France as if a bomb had been exploded. 
For Prof. Charles Henry declared that the 
human soul—that mysterious thing that 
ia not a thing, which man has accepted 
only through faith—now ean be measured. 
Tt was the first time science ever hai 
‘admitted tangible proof of the soul's 
existence. 

Religion is right, declared Profesor 
Henry. We never completely die. There 
is a certain electrical radiation 
or “biological vibration” that 
goes on and on. Set free by 
death, it seeks another envelope 
or body, because only by doing, 
no can it establish its equilibrium. 

Scientists today have ways of 
measuring the radiation of all 
substances. Yet after calculat- 
ing the radiation in a body due 
to heat, that due to electromag- 
netic elements, and that due to 
the attraction of the earth, they 
find there still is some unknown 
force that is none of these. Tt is 
this elusive force that Professor 
Henry identifies as the soul. 


No Summer Next Year? 
(0 SUMMER in 1928, Shiv- 
ering people, blasted crops. 
‘Such is the prediction of Herbert 
Janvrin Browne, meteorologist. 


‘What Makes the Wheels Go 


For three years Browne has been mak- 
ing this prophecy, which has been greeted 
generally with derision, but now he claims 
tthe support of eight leading scientists c* 
‘Canada and Europe. 

‘Changes in solar radiation and the 
‘moon's tidal influence, Browne explains, 
will bring up masses of cold, deep sea 
‘water on the continental shelves of the 
ocean. These will affect overlying winds 
and in turn result on the land in violent 
floods, extreme droughts, and frosts. 

In 1816 the world had just such an 
experience. The idea that we are to have 
a repetition of the disaster comes from a 
study of the lunar cycles in conjunction 
with sun-spot periods. 


‘Tropical Valley in Far North 
R15 years rumors have come 
from the Canadian Northwest of a 
wonderful tropical valley in the midst of 
the icy plains. Recently two aviators, 
Colonel Williams and Mechanic Caldwell, 


‘na seaplane, penetrated the wilderness 
<n search of gold and came out with con- 
firmation of the story. 

It is a valley 40 or 50 miles long, they 
‘say, with steam rising from innumerable 
hot’ springs. Luxuriant growth is every- 
where—giant ferns, flowers, and lush 
grass. ‘There are frogs and the aviators 
saw white moose roaming about. ‘The 
‘aviators brought back a bottle of mineral 
water for analysis, 


4s America Drifting West? 


GOODBYE, Europe. Hello, Japan! 
Are we drifting farther from Europe 
and approaching nearer to Asia each 
year, as many scientists have believed? 
Radio now is to be used to answer this 
fascinating question. 

By means of radio time signals, a num 
ber of carefully selected spots around the 
earth, including Washington, D. C., and 
San Diego, Calif., in the United States, 
‘will test variations in longitude, ‘These 
tests kept up for a few years, goodesiats 
and astronomers believe, will prove or 
disprove the theory that the Atlantic 
Ocean was formed by the Americas break- 
Ing of from Europe and Alva 

Geologists point to recent investiga 
tions that indicate that beneath the top 
leyer of rock crust, which is about 60 
tiles deop, there is a semi-molten layer cf 
Inva covering the earth's solid core. On 
this, it is believed, the outer surface is 
continually slipping. Another reason fer 
thinking that the Americas once joined 
Europe is the remarkable way in which the 
ragged eastern constline fits into that cf 
the west coasta of Europe and Africa, 
like bits of a figsaw puzale, 

‘A Dutch geodesist, Dr. Vening Meiness, 
is planning to weigh the earth's crust 
under the Atlantic and Pacific oceans on 
voyage of a Dutch submarine 
from Holland to Java. He al- 
ready has examined the crust 
‘under the Indian Ocean, For 
this work he uses the’ most 
delicate apparatus 
for determining 
gravity, using it 
with the boat sub- 
a about 
to avoid 
Share the 


A YOUNG man, 
Vietor D. 
Avignon, superin- 
tendent of a plate 
‘company in Mas- 
sachusetts, | has 
covered, it is 
Gdelmsed, an art lost 
in the fourteenth 
‘century when Ben- 
venuto Cellini, 
famous Ital 
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World’s Progress 


Ideas and Useful Discoveries 


goldsmith, died, taking the secret to the 
grave with him. ‘The secret is how to 
make gold lighter and of greater volume 
ao that it ean be used to manufacture 
‘greater quantities of jewelry. 

A saving of from 8 to 18 per cent in the 
weight of articles made from gold can 
now be made, it is said. At this rate 
the saving in a single year in the United 
States, estimated on an average total 
‘of $60,000,000 worth of gold used by the 
arts, would be $9,000,000, ‘The new type 
‘of metal is reported to withstand stains 
‘and tamish that prespiration heretofore 
has caused. 


Achievement in Aviation 


A NEW type of dirigible to be built at 
cost for the United States Govern 
ment by private interests is being eon- 
sidered at Washington. 

‘The new ship would be 
about half as large as the 
wrecked Shenandoah and 
made entirely of metal as 
Hight ax fabric, 1¢ would 
have a speed cf 70 miles an 
hour and a cruising radius 
of 2000 miles. 

Our third airplane ear- 
rier, the U.S, Lezington, 
‘wan launched recently on 
the Atlantic coast. It is a 
‘sater ship to the Saratoga, 
Inunched last spring, the 
two beingthe longest naval 
vessels in the world, ‘The 
now ship has an immense 
sweep of flying decks. 

‘Travelers from London 
to Paris now can dine in 
‘comfort as they cross the 
choppy English Channel, 
for the first aerial restaurant car in the 
world was installed recently in a Paris- 
London express plane. It has an elec- 
trically operated bufiet, and meals are 
served to 20 passengers, 

‘Not only can you eat, but you can sleep 
in the alr, An Orient Air Express, de- 
‘signed to fly from Paris to Constantinople, 
will contain berths like those on trains 
and the engines will be specially silenced. 

In Great Britain, where recent aircraft 
development has been wrapped in secrecy, 
two remarkable planes recently emerged 
from workshops. One is an airplane that 
can be converted into a sailing vessel, 
similar to the one described in the August 

ScreNcn MONTHLY. 
midget plane that has a 
speed estimated at 200 miles an hour. It 
in the amallest machine for its horsepower 
ever built, and could rest comfortably 
on the tail of a giant bomber. 


Freight Tubes for London. 
ONDON is suffering from extreme 
traffic congestion on its streets, even 
more than New York, since it has fewer 
motor-trucks and more horses. It, too, 
is considering building great underground 
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An Eight-Foot Microscope 
‘Under the powerful len of the word's 
largest ‘micrncope (Usiow) = human 
‘waph pole. The bape inetroment. 
‘ented by Luke S May. Sete crim. 
‘ologist stands eight fet” high ad 
‘tees s quarter of = ton Its range 
(OF tagnifeation a from two to 300) 


freight tubes. These would link railroad 
yards and docks with central depots for 
receiving and handling freight, and also 
‘would form a network of lines under the 
central regions of London. 

Such a system, it is estimated, would 
cost $160,000,000, vastly less than a 
similar undertaking would cost in New 
York City, for London is built on clay 
through which tunnels can be driven with 
comparative ease, while New York stands 
upon rock. 


Saving the Hillsides 


AMERICAN tourists in Italy have 
‘marveled at how the gardeners there 
terrace the hillsides, making use of every 
square inch of ground for olive orchards 
or vineyards. 

“We might do the same thing to our 
hills at home,” they have exclaimed; 
“ut think of the cost of the labor!” 

‘Modern machinery, however, at last 
has solved this difficulty, and the same 
‘economical methods used in Europe now 
are being adopted to keep the ground on 
Appalachian slopes from washing away, 
‘and causing terrific losses to farmers 

‘Not long ago a retired engineer, 


Wiping Out the Tomato Pests 
1 fighting plant diseases und pests 
that "attack'thele Vegetation, Brita 
farmers now ure belng ded by an ex: 
Perimental and research sation Fe. 
‘ently opened. ty” the Minntry, of 
‘Revicattore mt Cheshunt. Herts. The 
Photograph shows en experimenter in 
‘culating = young tomo plant with 
‘Sisease “germs by. pricking 8 leaf 


Lawrence Lee, of Leesburg, Va. 
thought of a way to use tractors 
and a specially designed scraper, 
to cut hillsides into sharp steps 
that would hold the rain, Even 
in the heaviest thunderstorms, 
hardly a drop of water runs off 
the 60 acres that Lee has ter- 
raced and planted as an orchard, 
Shaul the Appalachian region 
whole adopt the tractor- 
built Corrace itn entimated that 
a new dividend-paying country 
the size of France would be 
added to the United States, to say 
nothing of some delightful scenery. 


Quarts of Buried Pearls 


WEY travel to far Egypt for thls in 
ancient tombs when archeologist 
can find a burial-place of the “Princes of 
the Pearls” right here at home in Ohio? 
When the skeletons of four supposed 
princes were lifted from their tombs in an 
Indian mound near Bainbridge, it was 
found that they had lain on a carpet of 
pearls. Quarts of the gems were swept up 
by the amazed explorers. } 

‘The Indians who built the Ohio mounds 
and accumulated the jewels were os 
fastidious as modern jewelers about their 
‘quality, according to Dr. Walter Hough 
of the U.S. National Museum. ‘They 
used only perfectly shaped pearls, reject 
ing even baroques. 

‘The great mound in which the pearls 
‘were found is surrounded by a number of 
smaller mounds, none of which has been. 
opened. ‘The approach of winter halted 
excavations with only a fourth of the 
great mound explored. Until spring the 
‘mounds will retain the secrets they have 

for centuries. 
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This Tractor Operates Winch Attachment 


drum nine inches in 
diameter and 22 
inches long, and_it 
holds 800 feet of one 
halfsinch cable. The 
drum is driven by 
‘the tractor engine 
through the regular 
tranazrimion and 
has three speeds for 
raising and one for 


Operating res for a power Fsote daggers 


Precision Rule Measures Lumber Shrinkage 


EASUREMENTS of 

shrinkage in drying lum- 
ber are not easy to make, and 
yet much depends on’ the 
‘calculations made from test 
pieces. ‘This new rule makes 
possible quick and accurate 
‘measurements of the percentage of shrink- 


age. It is 12 inches long and is graduated 
into fiftieths and hundredths of an inch. 

The new 
Tiny Battery Runs Car 10 Days ise! 
A VEST-POCKET battery containing bntnuhs 


enough energy to drive the most 
woeful motorcar for 10° days is an 


wwention claimed by A. F. Joffe of the Locomotive Sets a New Record 


Academy of Science in Leningrad, Russia. 

Experimenting in his own laboratory, 
hho says that he mucceeded in obtaining 
thia tremendous concentration of elec- 
trical energy in a very amall object—a 
discovery that, if proved authentic, may 
have a revolutionary effect on industry. 


ENGINE 23334 recently putfed trium- 
phantly into Harmon, N. Y., having 
completed a 2000-mile round trip from 
New York to Chicago in 72 hours. This 
without any grooming except the ordi- 
nary roundhouse oiling and cleaning 
at Chicago. 


Heretofore it has saken seven Jo- 
comotives and seven crews, used in 
relays, to take the Limited to Chi- 
‘ago from New York. ‘The success- 
ful run of tke new locomotive may 
‘mean great economy in the future. 


e 


Ingenious Rotary Plow 
Is Driven by Motor 


= 


Handy Plier-Wrench Grips 

Objects Large or Small 
A COMBINATION plier and wrench 

isa new tool handy in the repair shop 
or about the house. It is said to grip 
small objects such as a pin head as 
firmly as it does nuts 134 inches square, 
‘To change adjustments, the lever is 
opened to its limit and the jaw moved 


with the thumb. 
‘When the tool is being used as a wrench, 


New Paint Changes Color 


SWEDISH scientist has invented a 

paint that changes color with ad~ 
vaneing temperature—a discovery that 
may prove useful for painting machin- 
ery as a warning to the operators of 


overheating. 


Light Steel Harrow Designed 
for Double Purpose 
HARROW that can be used both for 
making the seed bed before planting, 
and for cultivation of the plants after 
they are grown, is the invention of L. C, 
Holloman, of Memphis, Tenn. 

‘It is made of steel and weighs only 70 
pounds, so that a small mule or horse can 
pull it over the ground with ease. It is 
Kinged in the center, so that it will 
straddle a three- or J}foot seed row 
before planting. 

‘The teeth of the harrow are only four 
inches long, being made this length to 
avoid tearing or injuring the roots or the 
stems of small plants, 


A ROTARY plow, called a “rototiler” for either deep oF 
surface cultivation, recently has been introduced in 
England to take the place of the usual type of plow pulled 
through the ground. Its revolving blades, driven by motor, 
bite into the soil without throwing it to one side or packing it. 

Tt ean cultivate between narrow rows and turn in its own 
Jength. ‘The machine is useful, too, for mixing manure with 
the soil or destroying weeds. 

‘When a ridger is attached behind the tiller, both tilling and 
ridging may be done at the same time. Or a special truck 


can be connected with the machine, to be used for hauling. 
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Trees Uprooted by Mechanical Lumberjacks 


ite tacctrenking lors of exty 
MT shoves’ in henriog hand ncaree 
sateen Rew oe 
wD erence en ea 
gee 
pad ey pm mag PE 
Notre fs ee ol eye 
oligo amet fin 
acne sa yee cel rte eae 
oa 

ragh cece 
ee oe AT on ae 


‘Y-Blocks and Clamp an Aid 
to the Toolmaker 

“Tiss pair of YV-blocks and clamp are 

designed especially for use of the 
toolmaker and general machinist, Many 
‘operations on round bars are facilitated 
greatly, ‘The bar can be held firmly 
while center holes are being punched or 
the bar is being drilled, ground, or 
milled, ‘The blocks are two inches long 
by 134 inches square and the clamp is 
large enough to hold bars up to 114 
inches in diameter. 


Envelopes Now Moistened and 
Sealed Automatically 

NEAT little envelope sealer that may 

be screwed tothe office desk, 
moistens and seals with a single motion. 
When an envelope 

is pamed through 
the device, the 
flap is lifted auto~ 


‘he feng 
{ing f treet By fa 


chinery. A. winch 
falls the freee UD 
Bete coos 


matically and 
moistened, and the 


Burbank Gardens to Be Sold 


envelope sealed. 
‘When not in use, 
the sealer swings 
‘out of the way. 
Water i 


“THE world-famed gardens near Santa 
Rosa, Calif,, where Luther Burbank 
has carried on his experiments for the last 


‘areser- 50 years, are to pass into the hands of 
voir moistens a university scientists for maintenance and 
pad over which perpetuation, Private eapital has offered 


‘the flap passes. 
"The machine will 
handle any size of 
commercial en- 
velope. 


as high as a quarter of a million dollars 
for the gardens, but indications are that 
Stanford University will get them. ‘The 
plant wisard has offered them to the 
university at half their valuation, 


Moistened and vested 
‘with nse aon 


Power Mower Has Differential 


RIDING around ona lawnmower is a man's dream. of 
luxury, as he laboriously pushes his hand power machine 
through the tough grass. Here is one of the latest models 
‘of motor-driven lawnmowers that will do the work almost 
while you are thinking about it. 

‘The machine has a water-cooled 
‘engine, with direct drive to the cutting 
blades. ‘The land roller is built in three 
sections, serrated so that the machine will 


How Much Do YOU 
Know about Science? 


'HESE questions are chosen from 
the many that come to PorULAR 
Scrnck Montuty every day. Look 
them over and see how many you 
‘can answer. Although the questions 
‘concern things that we all frequently 
encounter, it is surprising how many 
new and interesting facts they reveal 
about the world in which we live. 
‘After you have finished, turn to 
page 166 and see how many of the 
12 questions you were able to an- 
wer correctly. 


Why isa child's voiceshrill? 
Ina race down hill between. 
two sleds, will the heavier sled go 
{ater or slower than the lighter 

3. Why does the water in the 
hot-water pipes of a house freeze 


not akid, ‘The middle section takes the 
drive, while the two outer sections pro- 
vide a differential action 

while negotiating corners. All 
three can be locked by re 
leasing a spring plunger. 


more readily than that in the 
cold-water pipes? 

4. What are the rings around 
Saturn made of? 

5. Why does a wood fire snap 


and je? 
6. What causes yolcanoes? 
7, How does the electric 


needle remove hair? 
Why does the cut surface of 
‘an apple turn 

9." Do animals have memory? 

10. How is a vacuum tube 
used as a detector? 

It, Why do pine trees stay 
reen all winter? 

12. Which are more excitabl 
blue-eyed people or black 
ones? 


———_———————— 
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C([nusual Women... 
Who Work at ,3-¢ 


Men’s Jobs (i>z 


Going Up! 


Je is all in the 
‘Werella, of Oak 


York, probably the 
only woman ia the 
‘world who follows 
this ancient trade 
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“sina wy Ty(en Whose Strength 
Rivals Samson’s 


No need of a hammer when A. 8. Zass ia 
around, "He isa Cossack, from southern 
‘Russia, and so great is his strength that 
hhe can’ drive a nail into a thick beam of 
wood with one hand while supporting 
the great heavy beam with the other 


Teeth of Iron 
‘He calls himself the “man with 
‘fon teeth" 
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Patience and Patriotism Composed 
Unique American Flag 


‘STAR-SPANGLED banner that will 
wave long is made of three million 
crocheted stitches—a symbol of patience 
fs well as of patriotism. Night after 
night for the past six years, Mrs. Jose- 
phine Foster, of New York, has worked on 
the flag, which measures seven by 11 
feet. ‘The red and white stripes are 
crochetedin filet design witha conventional 
flower every two or three inches. ‘The 
blue field is worked in a more solid stiteh. 
Tn the illustration below, her small son 
is helping Mrs. Foster display her unique 
handiwork. It takes a stiff breese to 
‘wave the flag on account of its weight. 


ie 
U. S, Coastguard now Uses 
Disappearing Searchlights 


EARCHLIGHT towers that rise and 
RE res aa | 
fates jus tin stoma a 
eapmant* Fy pie big ro 
fee tat Te Tae ine ae | 
one man ean raise of lower one of the | 


er towers that are designed to carry 
inch searehlights, When not in use, 
the searchlight is. protected in 

steel house, mounted on wheel 
acceas to it is easy for needed repairs. 

The light rests on a swinging platform 
at the top of a steel frame. There is 
room for several men to work around the 
light, which has an intensity of about 
four billion eandlepower and which casts 
‘ta beam for many miles. 


small 


Steeplejacks ‘They Drink with Sticks 


Win! N ANCESTOR to the straw through 
rik ‘which we sip our sodas has been dis- 
HEN this covered in East Africa. Yak trees there 
175-f00t have cavities in their trunks in which rain 
smokestackWas water collects. 
built in Cleve- “he natives frequently carry “drinking 
land, Ohio, it sticks two feet long and half an inch in 
had no ladder. Giameter that they use to sip the water 


When new out of the trees, 
paint was 


Fleets’ Lights Transform Harbor 
into Fairyland 


NA magnificent night array the shipe needed, two 

Trsote 8: S. Flct are shown here in Heeplejacks Bald Mice Produced 

Los Angeles Harbor. Each of the giant Tade the as FYTAIRLESS mice, suitable prey for the 
fighters was illuminated with thousands | tent by rope Mexican hairless dogs, have beer 


of electric-light bulbs, while powerful loops. Push- produced in Dr. Francis B. Sumner's 
beams of searchlights penetrated the ing the highest “mouse house” in La Jolla, Calif., where 
black heavens, crossing one another, loop upward he breeds mice for experimental purposes. 
making a eanopy of light, & with long poles, Whiskers and long eyebrows bristles re- 

‘The reflection of lights on the water they raised main on the queer animals, but the ret 


added to this, made the scene one of themselves by of their skin is bald. 
remarkable beauty. the lowest loop. 


‘What Los Angeles suw when the fleets met. Besides a searchlight dieplay, every ship was illuminated with thousands of tights 
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New York Village Disappears beneath the Waters of an 


‘HE citizens of Gilboa, N. Y., a pros- told eight years ago that in the year 1925 
perous little farming’ community in they would have to move, for waters 


the Catskill Mountains, 
at the bottom of a huge lake. ‘They were 


Arnetanms from Mitchel Field, N. Y. 
City, have flown a distance nearly equiv: 
lent ‘to four round trips to the moon in 
tthe last 25 months—1,827,000 miles. 


Compressed-Air Engine Built 
by Aged Inventor 
OUIS C. KISER, a 77-year-old in- 
ventor of Decitur, il, has been 
working for years 
ona system for 
driving an auto- 
mobile by means 
‘fcompressed air. 
In adapting his 


Tyrant 
aventen of 


@ 


compressed-air system to an ordinary car, 
Kiser removes the entire gasoline line, the 
eylinder head, water-cooling system, ‘and 


self starter. ‘A special cylinder head is 
substituted and a compressed-air tank 
added in place of the gasoline tank. 

‘The inventor claims that the only fuel 
‘expense will be the cost of the necessary 
lubricating oil, but it is not quite clear as 
to where the ‘compressed air is to come 
from, since the only way in which com- 
pressed air can be obtained is to get 
‘power from somewhere to compress it, 


imply could not would come flooding in and their village 
realize that their homes soon were to be streets be seen no more. 


The site was to be used for a huge 


Siam Shows Us ~ 
a New Game 


‘AKRAW, as 
pg id 
anaes 
Samet cay 
peed etl 
America. The 
Pi bearee 
‘na championship 
eee 
es 
Sees, 
to play football 
2, opel 
Cua heLiey 
quires more agil- 
ity and speed 
heey potas 
a 
‘The star player of the 
Siamese team, Bayin, 
was photographed in the 
University of Pennsylvania's gymnasium. 
aie pre 
difficult shots—the back kick and juggling. 


Artificial Lake 
artificial lake 150 feet deep, five miles 
Jong, and holding 22,000,000 gallons of 
bong for the water supply of New York 

‘The waters of Schoharie Creek were 
‘to be blocked by an enormous dam to 
supply the reservoir. 

‘This fall the dam was completed and 
the last of the 200 residents was forced to 
leave. The lake now is forming. The 
Photograph shows trees being felled in 
‘the main street of the village and in the 
background can be seen the dam under 
construction. 


School Children Construct a 
Miniature Town 


FROM the dizzy heights of a stopladder, 
a tiny town constructed by school 
children of Springfield, Il, recently, 
Tooka like a real city viewed from an air- 
plane. ‘The miniature town was con- 


E, Johnson, who is pictured surveying the 
Lilliputian ‘metropolis. 

‘building in the foreground 
. while the one 
There are apart- 
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New Ideas to Make 


How Inventors Are Supplying the 


rk, 
] 


Stropper Oiled on the Hand 


Tt is claimed that any safety-razor 
Blade can be sharpened in this 1'= 


ounce stropper. 


ElectricHeater 
for Fireplace 
Here ivan ingenious 
tnd useful new type 
of. electric stove 
that fits atten 
Bvely into the Bre 
Place and supplies 
Rbundant heat 

Wann a chilly oo 


Merely plugeing 
a cord ‘on a. Wi 

socket it to 
radiating comfort 


fand cheer om Win: 
ter evenings in any 
room in the house 


It Saves Coffee 
Illustrated above is a coffee dispenser 
that detivers just enough coffee for one 
cup. Ground coffee ie put in the glass 
container and by pulling the slide at the 
bottom, the exact amount is released. 
Accurate measuring and consequent 
‘economy in this way are made possible 


Every Man His Own Cobbler 
At right: No nails are needed in this 
new method of mending shoes. First, 
the leather is cut to ft, then the upper 
sole is covered with waterproof glue that 
comes in a tube, the new sole i 


strong wire clamps until the glue is dry 


‘Oil is obtained by 
rolling it over the hand, five stroker 
for each side of the razor blade 


No More Leaky Pies 
Many 2 cook has been in despair 
because the juice of a fruit piehas 
‘cored out into the oven. A new 
prevents 


fat one end in regulation lengths 


Chain Fastens Mop 

‘The special chain feature of the 
mop ‘handle shown at the right 
‘enables the operator to hook the 
mop in position and lock it se 
Curly. By this means, one handle 
‘will do duty for two oF three mops 


Safety Ashtray 
A lighted cigar or cigarette ia 
placed on» heat-conducting. 
\. Wire of ashtray. Itamolders 
Tor a while, but goew out be- 
fore lighted end ‘reaches wire 


\. the broom can be used 
in the ordinary way, or as a side 
sweeper, or in a flat position, to go 
Under low pieces ‘of furniture, 
"The handle is detachable and, Hike 
the mop shown above, may be 
‘used with various types of brushes, 
Sey, a wall brush or an oiling bru 

if they are fitted with swivel lock 
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Your Home Attractive 


Household with Comforts and Conveniences 
A Novel Hairbrush 


—r 


Handy Pipe Stand 
If placed on this stand, a pipe 
will not tin over and seater 
its contents, “To. make it 
even inore acceptable, it 

combined with a reamer that 


‘This Case Rolls Its Own 
Carrying enough tobacco for 20 
cigarettes, this new case also rolls 
them. Paper and tobacco are 
placed ina trough, the case is 
Closed, ond a rolled cigarette appears 


Simple Meat Grill 
Providing that the hand gril at the 
Jefe ia well heated, ft ean be used on 
fn electric, as, oF il stove. It 
catches all fat and gravy in = deep 
froove that’ surrounds the grill 


Screen Rolls 
like Shade 
‘Screens that roll up 
like awindow shade 
fre a boon when 
windows are to be 
leaned, “and for- 
ever setile the ques- 
Yon “of screening. 
casement windows. 
‘They are fitted to a 
strong steel frame 
that usually ie 
‘painted the color of 
the wood trim. 
Furthermore, they, 
are rustproof 


No Dust Gets on It 

‘Because it solves the problem 
of siring a tocthbruah while 
Keeping it free from dust, the 
handy ‘holder at left should 
recommend itself to women 
‘whose aim is a hygienic home 


Magic Wall Table 
When not tn ox a nndy te Truck foc :Ash Can 

table folds flat against the wall. Te ‘There are many uses for this 
‘opens from six to 48 inches that i, © two-wheeled, rubber-tired 
if can be drawn out to twice the truck. Its most unusual fea 
size shown above. The surface is ture is a lever, which by 
just as smooth when extended Simple’ adjastment aids in 
when closed. The table is made in Fifting a loaded car up steps. 
{Various finishes—white enamel, un- ‘The truck also can be: used 
Ranished, painted, or stained, to sul without the elevating lever 
‘whichever room table is used in HF running on level ground 
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Runaway Freight Car Leaps a Stone Wall 


HE wall 

stopped it. 
After jumping the 
tracks, a runaway 
freight car recently 
slid halfway over a 
stone wall in Chi- 
cago and sus- 
pended itself with 
‘one end above a 
sidewalk until the 
‘wrecking crew ar- 
Hived. This un- 
usual photograph 
was taken a few 
minutes after the 
strange accident 
hhad happened. 

in ite headiong 
course, the car 
knocked two rocks 
of the wall and 
Toosened "a few 
more, but did no 


Bronze Cross 65 Feet Long 
Built in Sections 


A GREAT bronze cros 65 feet long and 
weighing many tons was completed 
recently in Rome, Italy, for the Sanctuary 
of the Holy Virgin of Pompeii. It was 
‘constructed in sections that were riveted 
together. 

Italians in all parts of the world con- 
tributed to a fund that paid for this eros, 
which in said to be the largest that ever 
has been made of this material. 


Frigid Climate on Venus 
INUS belies its name and has a frigid 
countenance. Its inhabitants, pro 
viding it has any, must wear overcoats oF 
furry skins. Observation of the planet 
through the 100-inch telescope at Mount 
‘Wilson Observatory has disclosed that the 
average day temperature of Venus is just 
about the freezing point. 

‘The night temperature is the same just 
before sunrise oF soon after sunset. Both 
temperature and spectroscopic examina- 
tions favor the belief that Venus’s day is 
‘a year Tong, since the planet always keeps 
‘the same side to the sun, 


‘other damage. 


Wo discovered America? Not Colum- 
bus, not the Norsemen, but a Chinaman, 
according to Scie Tou Fa, director of the 
Chinese “Information Service in Paris. 
Five Buddhist priests, in 458 4. p,. dis 
covered an immense island east of China 
that they called "Fou Chang,” he declares. 
Descriptions they left of it convince Chi- 
nese scholars today that it war, America, 

‘When t sh explorers 


the similarity of architecture there with 
that of the Orient. 
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One-Man Band Plays Seven 
Instruments at Once 


WEEN Roy R. Harper, of York, 8, C., 
striker up a tune, he is a whole 
band by himself, He plays a harmonica, 
mandolin, guitar, drum, triangle, and bell 
all at one time and by’ strapping a tam- 
bourine on his right hand, the number of 
instruments this versatile man plays is 
increased to seven. 

‘The surprising thing is that a man can 
make so many different motions simul- 
taneously. 


Found at Last—A Way to Photograph Pigs 


HOTOGRAPHING « pig is = hard 
job, as any one will testify who has 
tried it, Just when the animals are 
posed properly and the photographer is 
ready to snap the camera, around they 


whirl and the tal is in the picture where 
the snout is supposed to be. 

‘The Ohio State Agricultural Experi- 
ment Station has found u way'to outwit 
them. ‘The pigs are driven into a frame 

Which furnishes 
fight stalls In a 
row, and. they 
face’ the camera 
through a wire 


sereen. When 
the camera in fo- 
cused properly, 
the frame in 
hointed by means 
of overhead pul- 
and a 


cessful exposure 
made as woon us 
the frame is out 
of the way. 
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Patent-Leather Eyebrows Can 
Be Polished with Brush 


UST stick ‘em on, and you have a 

brand new pair of eyebrows, Blonde 
‘one day, brunette the next—anything you 
like, You can change them to match 
your wig, if you wear wigs. 

‘This startling fad of wearing patent- 
ther eyebrows was introduced recently 
to. Hollywood, Calif. An advantage 
pointed out is that they may be polished 
with a shoe-brush, 


Cottonseed for Beefsteak 
RTIFICIAL beelsteak, how does that 
‘appeal to you? Anyway, it's com- 
ing, according to Dr. Davis Wesson, of 
New York, formerly president of the 
American Institute of Chetsical Engineers, 
Te will be made from cottonseed. 

Doctor Wesson says recent investigae 
tions by the United States Department of 
Agriculture showed that protein of cotton- 
acod closely resembles that of meat, and 
eclaren itis only a matter of time before 
chemists will discover how to make a 
‘meat substitute from the seed. 
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‘Trick Photography Makes a Train Shimmy 


U 
DOR" believe all that you see. Here 
{a train apparently shimmying into 
San Francisco, But although it carried 
Gilda Gray, the queen of shimmy dancers, 
the passengers will tell you that it pro- 
ceeded along ita way in an order, every 
day fashion. 

Its seeming wiggle and the tracks 
undulating in the most approved cabaret 
fashion are a curlou product of trick 
photography, 


Househunting by Airplane 
A. BUSY London silot recently went 
househunting with his wife in a 
two-seater baby plane and found a satis- 
factory home at the seaside. They 
flew near enough so that they could 
inspect the rooms through the windows, 


A Million-Volt Flash of Man-Made Lightning 


‘Soced the Ans 
nd created = 
four footcorone 


WHEN, a few weeks ago, Ray M. Palmer, a 
ical laboratory of the 

‘of California, let 1,000,000 volts of 
ss through his body, the spectators 
were far more disturbed than he was, although he 


stid afterward that the stroke 


if man-made 


lightning made him feel quite “ticklish.” He re- 
ceived the lightning flash through a sword from 
1 charged ball that sent forth a brilliant corons, 
more than four feet deep. 


Vanity Cases for Men the 
Latest London Fad 


“COPY cats!" ery the women, But 

there—a man carries a pipe, 
tobacco pouch, handkerchief, key ring, 
comb, nail file, and many other neces- 
sities ‘that make his pockets bulge and 
‘wear them out. Why not a vanity case 
in which to carry all of them? 

Vanity bags for men now are a fad in 
London and pretty soon they may hop 
‘over the ocean to us. ‘There is also room 
for the ever-welcome extra collar. And 
don't overlook the mirror. But where, 
ob, where, is his powder puff? 


Crystal Gazing Is Said to Be 
Useful for Diagnos: 
CRYSTAL gazing is not all humbug. 
Tt might Very well be used in scien 
tife diagnosis, suggests Dr. Lee Edward 
‘Travis, of Iowa State University, for 
crystal gazing is a way of making a person 
day dream, and this is a border line of 
the hypnotic state. Doctor Travis him- 
self uses crystal gazing in diagnosing 
certain types of insanity and declares it 
hass proved very effective. 


Electricity Guides Avi 


FTER seven years of experimenting, 
‘Thomas Willing Hicks and F. W. 
Adsit, of Minneapolis, Minn., have 

invented a device that they claim will end 

one of the greatest dangers in aerial 
navigation—loss of beatings. Many an 
accident has been caused when pilots 

‘were forced to land in order to find out 

where they were, 

‘The location of aireraft can be ascer- 
tained only through knowing the exact 
ground-speed of the ship, the amount of 
side drift (how far the ship is pushed out 
of its course by cross winds), and the time 
that has elapsed since the ship started. 
‘These three values the Minnesota inven- 
tors have correlated into readings on an 
ingenious instrument, 
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‘The instrument, which is fastened in the 
rear of the fuselage of an airplane and 
wired to the meter placed on the instru- 
‘ment board, operates automatically and 
is intended to give the correct speed and 
drift reading without the necessity of 
sighting objects on the ground or in the 
aky. No calculations of any kind are 
required, the inventors say. 

In navigating the air with the ald of 
the new device, the pilot consults a dial 
to learn his rate of speed. Another meter 
on the instrument indicates any side drift 
of the aircraft off the direct line of flight. 
From these two readings, in connection 
with the ordinary marine compass, so the 
inventors say, he may locate definitely 
his position on the map. 
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ators in Fog 


cutting the lines of force in the earth's 
magnetic field and measuring the amount 
‘of current generated from the earth's 
magnetism in a moving coil of special 
construction. 

‘This coil, no larger around than a 
pencil, is made up of fine enamel- 
coated wires, When passing through the 
‘magnetic lines this produces a current, 
which, when passed through a meter, 
gives a reading indicating the ground 
Speed of the airship. Another loop aet at 
right angles to the first gives its drift. 

Amplifying equipment may be used to 
increase the current generated by the 
coll conductors so that readings can be 
‘obtained even when magnetic ld ia weak, 


Block Signals Operated by Windmill 


'N MONTANA, where the mountain-born 
winds aweep with a wild fury across the 
trecless plains, engineers have found a 

way to utilize this flowing sea of power to 
aid in the operation of trains. Only recently 
the Great Northern Railway put into opera- 
tion a specially built wind turbine to generate 
electricity with which to operate ita block 
signals, 

‘The current developed by this windmill, 
at Culberton, Mont., travels 10 miles in one 
direction and'16 miles in the other. Other 
‘windmills will be installed for signal operation 
on the 105 miles between Wolf Point, Mont., 
and Williston, N. D. 

In perfecting the ingenious new method of 
harnessing the winds, a special alternating- 


current generator had to be developed. ‘The 
chief difficulty in generating alternating cur- 
rent by wind turbine is that of keeping the 
speed constant. ‘This problem was solvec 
through the use of a unique centrifugal gover- 
nor that automatically furls and unfurls the 
blades as the wind increases or slackens. 
‘The generator is located below the wind 
wheel. From it is obtained 220-volt alternat- 
ing current. ‘The wheel, which is 144 feet in 
diameter, is mounted on'a tower 62 feat high. 


Sealing the Fruit 


'N SAN FRANCISCO 
there lives a man who 
believes in sticking 
to job. He in Edward 
Milani, and as a result of his perseve- 
ance he claims to have perfected a method 
for preserving for months, meat, poultry, 
fish, fruit, and flowers in as good con= 
dition as when they were killed or picked. 

Seventeen years ago Milani was in the 
wholesale fruit business, He thought it a 
pretty good business to be in, were it not 
that so much of the profit was lost by 
decaying fruit that had to be thrown 
away. And he began to wonder how he 
might prevent the loss. ‘Today he finally 
hhas succeeded in discovering a way, but 
it took him 17 years and 987 experiments 
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Invents Preservative 
after 987 Experiments 


with as many heart-breaking failures: It 
was the nine hundred and eighty-eighth 
experiment that rewarded him with success. 

is extremely 


simple. Each article to be preserved is 
‘wrapped in tissue paper and packed firmly 
in a metal container. On top is placed a 
perforated cardboard shield, and on this 


Pears after Three Months’ Storage 
‘Theve pears had been shipped to Baland and back when th 


a pine stick that has been soaked in 
solution—the secret of the process, ‘The 
‘container is placed in a sealing machine 
and the stick is ignited. When the flame 
from the combustible compound has 
reached its greatest height, the metal 
cover is pressed down and hermetically 
sealed, 

‘The “magic” stick continues to burn 
until all the oxygen within the container 
ia consumed. ‘The oxygen is replaced by. 
the gas generated by the composition and 
by the nitrogen left in tho air, ‘This halts 
decay. Shipments of fruit’ have been 
made to ports 90 and 40 days distant from 
San Francisco, it is said, and the fruit 
hhas been found to be as fresh as when 
it was first picked, 


Huge New Locomotive Designed to Take Sharpest Curves 


LTHOUGH this odd-looking engine 
has a larger boiler than most loco- 
motives, itis claimed by the makers 

‘to have greater flexil when rounding 
sharp curves. ‘The flexibility is obtained 
by means of two motorized pivoted wheel- 
trucks coupled at their pivots by a main 
girder frame. Euch of the wheel-trucks 


has a controlled swiveling movement. 

‘Set at the front and rear of the boiler 
are the tanks and bunker. The truck- 
wheel pivots are so placed in their rela 
tion to the axles, that whether the bunker 
and tanks are full or empty, the distri- 
bution of weight is kept even. 

Because the fuel bunker and the boiler 


are rigid on the main frame, the fireman 
is not subjected to the usual jolting and 
swirling movements, This steadiness ia 
particularly desirable on a line that has a 
‘succession of sharp curves. ‘The engine 
fittings have been so arranged as to make 
‘them as accessible as possible to lubrie 
cation and repair. 


Tank, holler, and bunker are bullt on a rigid frame supported by two motorized plvoted-wheel trucks, coupled by & main girder frame 


" $925 in C 
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ash Prizes in This 


Novel Radio Contest 


Here is a fascinating competition in which you can build yourself a 
fine receiving set, and at the same time be paid handsomely for 
your trouble—You don’t have to be an expert to win 


TTH this number, Porvtan Sct- 
ENCE MONTHLY "introduces. to 
you x new and remarkable form 

of prize contest, one that makes it possible 

for you to be paid as much as $160 in 
ceash just for building a radio receiver for 


From a given number of instruments an‘ 
parts, and from a specified wiring dia- 
‘gram, you are to build yourself a complete 
Tadio’receiver—the best receiver you can 
make, ‘Then, when the set 
in completed, you are to 
photograph it and send the 
pictures to the Radio Con- 
test Editor of POPULAR 
‘Sctmnce Montuty, together 
‘with a short description of 
how you made it and how it 
work 

‘From all photographs en 
tered, the judges will select 
the receivers that give evi- 
dence of the best workman~ 
‘ship and the highest slcill in 
‘assembly and wiring. ‘These 
‘will be put through actual 
working tests in the labora- 
tories of the Popular Science 
Institute of Standards, and 
from them will be chosen 


Mowruy after the close of the contest, 
‘These will show you just how to complete 
‘your set so that it will bring in signals and 
put them on the loudspeaker. 

‘The first thing to do, after you have 
decided to enter the contest, is to study 
the pictorial wiring diagram in Fig. 1 and 
the theoretical wiring diagram in Fig. 2. 
Neither of these diagrams shows you how 

the instruments in the receiver 
problem for you to work out. 
‘They do, however, show you how to 


connect the instruments so that the 
receiver will operate with maximum 
efficiency. 

‘The next thing is to obtain the following 
list of instruments that make up the set, 
‘The instruments are lettered to corre 
spond with the lettering in the two wiring 
diagrams on the next page: 

A, B and C—Any standard three- 
ireait tuning unit 

D—Variable condenser (capacity to 
suit coil 3 of the tuning unit) 

E—Fixed grid condenser, 
00025 mid, 

F — Fixed 
0005 mfd, 
vee Fite or variable rid 

H—Rheostat to control 
detector tube 

J—Rheostat to control 
‘amplifier tubes 

1, L, and M—Standard 
vacuum-tube sockets 

N—Medium ratio audio 
transformer (8 to 1 up to 5 
to 1) 

(O—Low ratio audio trans 
former (not over 8 to 1) 

P—Double-circuit jack 

Q—Single-circuit jack 

Dials, binding "posts, 


condenser, 


the three best. ‘To the 
Duilders of these three best 
receivers the following prizes 


panel, cabinet and bus wire 
as needed. 
‘There are no restrictions 


wacee 
prize, $160 in eash. Qn 
prize, $50 in cash. ‘Third 
Prize, $25 in cash. 
‘must be submitted on or 
me haan 
eres 
aneee 
‘ing contest lies in the fact 
‘that you do not have to be a 
ene 
SSeces 
shone 
Caen 
radio set before, you need 
ceca 
Pier ie 
eee 
ere 
micas 
Soares 
detailed descriptions of the 
winning sets, which will ap- 
Sasa 


How Will Your Set Look? 


‘OU can learn from these pages how to build a 
fine radio receiver and at the same time com- 
pete for a handsome cash prize! 
Here is your chance to devel 
home radio constructor. You do not have to 


radio expert to stand a chance of winning one of the 
prizes. And even if you do not win a prize, you are 
sure to have a highly efficient radio receiver as 
compensation for your trouble. 

This contest will give you an opportunity to 


eal in 


exercise your me uity, your skill asa 
home craftsman, and at the same time put yourself 
in the running for one of the three following prizes: 
First Prize, $150 
Second Prize, $50 
Third Prize, $25 
This contest is open to everybody. You do not 
have to be a subscriber of Porutar Sciexce 


Mow No coup: 


end in—just build a 
> photographs of it, 
nw you put the set 


Study carefully the rules and instructions, 


whatever as to the makes of 
the parts to be used, You 
can use any brand you want 
‘or make them yourself if 
you have sufficient skill. 
Commercial apparatus and 
homemade apparatus will 
bbe considered on an equal 
basis in this contest, 

Be sure to study the 
official rules for the contest 
as listed on page 147. This 
is important, since no ex- 
ceptions ean be made to the 
ules under any conditions, 

Note particularly that 
the receivers will be judged 
‘on neatness and efficiency of 
design, skill in workman- 
ship and wiring, and recep- 
tive qualities under actual 
working conditions. 

‘You are permitted to use 
any size or shape of cabinet 
cor panel. In other words, 
you can build the receiver 
fon a long, low panel in a 
shallow cabinet, or on a 
shorter or higher panel 
fitted to a deep cabinet. 
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Subpanel construction also 
is permitted, but the fact 
that your entry may be 
built with a fancy subpanel 
arrangement will not add to 
your chances of winning a 
Prize unless the subpanel 
actually contributes to the 
efficiency of the receiver as 
well as its appearance. 

It is not necessary’ that 
you build the receiver for 
fone particular type of tube. 
‘You ean decide for yourself 
‘as to whether you want to 
build a dry-cell operated 
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‘and have tested it to make 
sure that it functions core 
rectly, you must take two 
Pictures of it. One should 
‘be of the front of the re 
ceiver to show the panel 
arrangement, and the other 
should be of the rear of the 
receiver removed from the 
cabinet so that the arrange= 
‘ment of the instruments and 
the wiring will show clearly. 
These pictures should be 
not smaller than 234 by 3)¢ 
and they should be as clear 
as possible, 

‘Since this is u radio-con- 


receiver or one that draws 
ite A-battery current from a 
storage battery. In judging the entries, 
due allowance will be made for the 
difference in results obtainable with dry- 
cell und storage-battery tubes, 


WHILE the wiring of your dnished 
receiver must conform in all essen- 
tial details with Figs. 1 and 2, you can 
take some liberties with the number of 
binding posts, the number of rheostats, 
and the location of the C battery” 
Several binding posts in Fig. 1, you will 
notice, are connected, If the arrange 
‘ment you work out for the instruments 
makes it seem desirable to use fewer than 
the specified number of binding posta, you 
are privileged to use fewer, provided you 
‘explain just why you made the change. 

‘You also may use from one to three 
thoostats, ‘That is, each tube can have a 
separate rheostat, or one rheostat can be 
used to control ail three tubes. 

‘The C battery can be fitted inside the 
cabinet of connected with the receiver by 
‘means of binding post as shown in Fig. 1. 

‘Thore is nothing in the rules about the 
kind of dials or knobs you are to use, 
You ean use fancy 
‘Vernier dials or the 
simplest of plain 
dials, Pick out 
whatever in your 
judgment will make 
the panel of your re- 
ceiver as attractive 
1s possible, ‘The 
judges will compare 
panels for neatness 
and general attrac- 
tiveness. 


“ANCY carved or 
otherwise deco- 


job can be done with it. Be expecially 
careful about soldered joints, Sloppy, 
careless soldering will ruin your chance to 
win a prize. 

It is not necessary to purchase or make 
new parts. You can use any parta you 
happen to have on hand from old sets, 
provided, of course, that they are in 
perfect working order. 

The finished receiver must be able to 
tune in all wave lengths between 235 
meters and 560 meters, so be sure that the 
variable condenser has the proper maxi- 
mum capacity to cover this wave band. 
‘The direction sheets that accompany most 
of the commercial three-circuit tuners 
specify the correct condenser to be used 
with the tuner to cover the broadcast 
band of wave lengths. 

After you have completed the receiver 


struction contest and not a 
photo contest, the artistic value of the 
pictures you send in is of no consequence 
‘0 long as they are clear enough to show 
the “judges what your receiver looks 


JN ADDITION to the two pictures, you 
must send in a short story about the 
‘set. Tell how you made it and how it 
‘works in actual use. Your story will not 
be judged on its literary quality, so don't 
worry about an occasional misspelled 
word or a few mistakes in grammar. 
What the judges want to know aro the 
facts in the case, and it will be a help if 
you will write as clearly as possible #0 
that your story can be read easily. 

The officials of the Popular Science 
Institute of Standards will be the judges 
in this contest, ‘They will go over every 
‘entry, study the pictures and read the 
descriptions. From all the entries they 
will pick out the receivers that appear 
to have the best chance of winning the 
prizes, 

‘The owners of these sets will be re 
quested to ship them by express C. 0. D. 

to the Institute, and 
‘each of the sets will 
be tested and ine 
sspected under actual 
working conditions 
to determine the 
three winners of the 
cash prin, Alter 
tthe teats, of i 
the sete will bo re: 
turned to their own- 


AS,YOU will note 
from Figs. 1 
and 2, the finished 


rated cabinets and 
panels will not count 
fas an advantage in 
this contest. You 
ean build a very 
faney outfit if your 
taste runs that way, 


12345678 


Fie. 


° 


Pictoriaf wiring diagram of the hook-up 
tobe followed in building your prise contest set 


receiver will employ 
three vacuum tubes, 
and will consist of a 
regenerative detec 
tor and two stages 
of transformer- 
wudio am- 


but the fancywork 
will_not influence 
‘the judges in select 
ing the prize-win- 
ners, 


coupled 
plification. The 
hook-up is such that 


no audio-frequency 
current is allowed to 
flow in the tickler 


‘Do your wiring as 
neatly as possible. 
Round or square 
bus wire is to be 
preferredtoordinary 
copper wire because 
bus wire is stiff 
enough to hold its 
shape and a neater 


coil C, and conse- 
quently the receiver 
‘will be free from the 
distortion ordinarily 
found in regenera~ 
tive sets hooked up 
in the conventional 
manner, It is a 
(Continued on pase 142) 


Novel Ideas and Inventions 
in the World of Radio 


A Steinful of Radio 


At last they've found a use for old beer 
How New Sets Are Tested Steins, Tia one, exhibited at recent 

New York radio show, houses acral 
set that operates ‘with high eficency 


No doubt you have wondered 
hhow high-class radio receivers 
fon the market today are de 
tigned to operate with such 
marvelous precision. This 

shows an expert in a 

ern factory teat 

g accuracy of are 
in master oscillator 


Novel Tuning Loop 


ete, ae enw bop lnveneed Mast Rests on Glass 

by Stewart C. Whitman of New ‘The base of this 400-foot 

York City, is said to greatly steel radio mast at Pen 

increase the signal trength. The nant "Hill, Australia, 
APP) oop is adjustable to any receiver 


laced ‘by’ placing 
Jacks on. the con: 
rete ‘pillars ‘and 
raising the” mast 


Huge Set Has 
23 Tubes 


Robert J. Sicglacke 
ef Sheepthead Bay, 
N.Y, designed and 
built "this remarie 
able 23-tube radio 
receiver. Itemploys 
a special euper 
heterodyne creuit 
sand the parts alone 
cost about $3000, 
He claims to bring 
in European sta 
tions with loud 
speaker volume 


Radio for Egypt 


Here is I. H. El Kordi, 
special emisary of King 
Fuad I of Egypt, studying 
radio communication in one 
of the radio-manufactiring 
Plants in the United States: 
‘When he has completed his 
radio education, he expects 
to return to Egypt and build 
several » radio-broadeasting 
stations for his government 
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What a Radio Service Man Has 
Learned about Your Set 


“You wouldn’t try to run a car without gasoline, but thousands try 


to operate receivers with dead batteries,” 


says expert who 


has installed hundreds of sets—Peculiar and amusing 
problems he encounters in a day’s work 


As told to John E. Lodge 


"OT long ago the boss sent me 
‘around to a swell apartment house 
to install a high-priced radio out 

fit, I'm the head installation and service 
man in one of the biggest radio stores in 
the East. My job is to install the sets 
we soll—and then keep them working. 
call me the “trouble 
ht. [have plenty of 


man.” ‘They're 
troubles. 

My troubles bogin from the moment 
the order is booked by the salesman, In 
about nine cases out of ten, they continue 
until the customer awakens to the fact 
that, if he'll do a little studying on the 
instruction book that came with his 
radio set and use a little plain horse 
‘ronse, he can keep the set operating 
tisfuctorily without telephoning for the 
trouble man. 

‘The installation of the set I'm talking 
about started off exactly as had a couple 
of hundred other installations I had made 
in apartment houses—with a serap with 
the janitor, Although there were already: 
two aerials on the roof, he insisted that 
it was againat the rules to install 
radios in that house, 

T hogan talking radio with him. 
In a few minutes he confessed that 
‘one of the aerials on the roof be- 
Tonged to him and that his set 
just right, 
so T went down to the base- 
ment and fixed it for him. 
‘Then the two of us returned 
to the roof—and he helped 
me put up my aerial. The 
hour's time I spent with the 
Janitor went on the bill of 
the man for whom T was 
making the installation. 
He could have saved it by 
speaking to the janitor and 
arranging matters before I 
arrived. 


HERE were two kids 
in the apartment where 
I was to make the installa 
tion—lively, healthy young- 
ters, naturally all excited 
about the radio set. ‘They 
kept under my fect all 
the time I was working, 
mixing up my tools, playing 
with the set and bothering me otherwise 
Meanwhile their mother kept pesteri 
‘me with a lot of fool questions—how far 
would the set receive? Did I think they 
would be able to get London that night? 
Did I think this was a good set? Why 


couldn't T use ordinary electric lights 
instead of those bulbs? Why wasn’t one 
battery enough for the set? Why couldn't 
[run it from a wall plug, the same as she 
did her vacuum cleaner? It took me 
twice as long to get the set installed as it 
would have if they'd let me alone, ‘That 
‘went on the bill, too. 


INALLY the job was finished. T spent 

a solid hour showing the lady how to 
turn the dials to tune in stations. I 
marked the portions of the instruction 
hook that I figured she'd need: most at 
firs. I gave her a hydrometer to test the 
storage A battery, and a voltmeter to test 
the B battery, told her to be sure to keep 
the A battery charged, and beat it back 
to the store. 

‘Just as 1 was about ready to quit that 
evening, I was called to the phone. It 
was the lady in the apartment’ house. 

“That set you installed today is broken 
already,” she told me. ‘The regulator 
won't work at all. Won't you come 
round and fix it before my husband 

comes home?” 

‘Of course, I 
couldn't figure out 


A Lesson in Hydrometers 


WT explained that the hydrometer wat for 
‘he purpose of fsting the battery act Jost 
‘ving to squit distilled water ia with” 


what the “regulator” might be, but I 


‘That was an expensive set, and I wanted 
it to stay sold. 
“Look here," she greeted me when I 


arrived. "I've been turning this knob" 
(one of the rheostats) “and turning it, and 


turning it—and T can’t slow the music 
down at all, Listen—it’s going much 
too fast,” 


Now I ask you, can you beat that! 
‘The only idea she'd taken away from the 
hour's instruction I'd given her was that, 
by turning a knob, you eould slow down 
cor speed up the music as you do in a 
phonograph! Probably thought the knob 
‘was connected by radio with the orchestra 
leader's arm, 


ELL, I explained things to her as 
I could. She wan a little 
puzzled and disappointed, but at last she 
made up her mind that I wasn't just 
trying to make excuses for a defect in the 
set, and let me go. ‘That was the last I 
heard of her for about two wee 
sshe called up to tell me that the 
in the set wouldn’t light any more, 
| trotted around again, and found just 


what expected. ‘The atorage A battery 
wax as dead as Adam's eat, 

My goodness!” she exclaimed when I 
told her what the trouble was. “T don’t see 
how that could be. Why, my husband put 


‘water in the battery just the other night.” 

Dd be gy Sea a 
yes," she assured 
me, “He had the charger 
fon ‘one night all the 
‘we were at the movies,’ 

Radio who know 
what a storage battery is 
and how to take care of it 
can understand what I'd 
like to have said, I ex 
plained to her that the 
hydrometer was for testing 
the battery—not just a 
syringe to squirt distilled 
water in with. I also told 
her that the set consumed 
about half the amount. of 
current each hour that 
could be put back into the 
battery “by an hour's 

charging: in other words, 
that for every hour she 

used the set, she ought to 
charge her’ battery for 
half an hour. That went over her head, 
0 I compromised by telling her to turn 
fon the charger overnight twice a week, 
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‘and decided to let it go at that. 

About 90 per cent of the 
trouble-shooting calls I go out on 
‘turn out to be due to dead batteries 
‘or worn-out tubes. In such cases it 
‘often requires a lot of tact to tell 
tthe customer what the trouble is 
without ruffling his feelings. 
‘Those of us who have been on the 
job for some time realize that the 
average man or woman who buys 
‘a radio set does things or forgets 
‘to do things that seem childishly 
‘easy to us merely because radio 
happens to be the thing we know 


‘One of my hardest jobs is to hire 
assistants who can go out on a 
trouble call without trying to act 
high and mighty when they dis 
cover that the set-owner doesn’t 
Know as much as they do. 


‘LOT of little problems crop up 

in radio trouble shooting 
that are interesting enough to 
take the monotony out of our 
jobs, One day a customer phoned 
to complain that the music was 20 


‘to myself. So I loaded 'a couple 
of new B batteries and a fully 
charged A battery into the fivver 
and drove around to his house. 
But this time it wasn't batteries. 
‘They checked up fine. The local 
station about a mile away came in loud 
‘enough, but it tuned as sharp as a knife. 
‘That is to say, instead of being audible 
over a large portion of the dial, it faded 
out entirely unless the dial was set just 
right, ‘That indicated among other possi- 
bilities, that something might have gone 
wrong with the antenna, so I headed for 
the roof. ‘The customer went with me, 
and he nearly burst with indignation 
‘when we discovered what the matter was. 
One of the other tenants had calmly ap- 
propriated his antenna! No wonder the 
‘signals were weak. ‘They had to get to 
the set by way of about 30 feet of lead-in 
‘wire which was in contact for most of its 
Jength with the tin roof. 
‘This matter of stolen antennas is caus 
Ing trouble for s lot of radio laters, 
's astonishing how many antennas are 
Scsumel” stestidly ves tena amb 
Jot of them on one roof—at an apartment 
house, for instance. Many are cut down 
by workmen, too, if they happen to need 
piece of wire. ' Many people take out 
ronal grudges against their neighbors 
sneaking up to the roof with a pair of 
wire cutters and reducing antennas to 
little pieces. ‘That happens most often to 
‘the bird who insists on running hisloud- 
speaker on full volume late at night or to 
the pest who lets his regenerative set 
how! and squeal. 


WE USED to get many trouble calls 
from people who kicked because 
they could not hear some distant station 
about which they had read. Complaints 
of that kind are falling off now, mainly 
because the public is beginning to get 
wise to the fact that distance reception is 
pretty much of a gamble, no matter what 
‘set you buy. 

It’s a hard job, as you'll believe, to 
satisfy a new radio enthusiast that he is 


getting all he is entitled to in the way of 
distance reception if the set was adver- 
tised to bring in stations a thousand miles 
away and he can’t do it, 

‘Most radio fans, and that includes a lot 
of the old-timers as well as the beginners, 
don’t realize what an important bearing 
location has on distance reception. A 
‘woman who lives about 10 miles out of 
town bought a medium-priced outfit at 
our store. I was sick at the time, and a 
new man made the installation. When I 


If Your Set— 


SQUEALS—Try cutting down 


om Tammeration (volume 
control) if you have a regen 
erative set. ‘Try changing 
the tubes around in the 
sockets if you have a tuned 
radio-frequency set 
GOES DEAD—Probably the 
batteries are exhausted, the 
tubes are burned out, of a 
wire is disconnected 
GIVES WEAK SIGNALS— 
‘Tubes may be worn out, 
batteries run down, an- 
tenna down 
SOUNDS TINNY Readjut jf 
the loudspeaker 
BALKS, THOUGH TUBES | 
LIGHT—B battery dead |} 
or disconnected H 
WON'T RESPOND—Study the |i 
instruction book, cheek each |E 
point carefully.” Ifthe set |i 
H 


still refuses to’ work, send 
for the service man. i 


=] got back, the boss told me the 

Woman had called up to com. 
plain that her set didn't work 
right. 

T checked the new man's in- 
stallation work to be sure that he 
had not forgotten to connect the 
batteries or something else equally 
foolish. Then I clamped the head 
‘hones on my ears and tried to tune 
{n'a station about 20 miles away 
which, according to the program 
in the paper, waa broadcasting 
at that particular moment. 


] GOT the, station all, right, 
but so faintly that I don't 
‘wonder the woman wasn’t aatis- 
fied. I tried some other near-by 
stations with practically the same 
results, It really required expert 
tuning to get anything at all 
‘There was nothing whatever the 
matter with the set; it was work- 
ing fine, but there was something 
radically wrong with that pare 
ticular location as far as the 
reception of radio was concerned, 

‘Of course, there was only one 
thing to do, I told the woman 
frankly what the trouble was and 
offered to take the outfit back and 
refund her money or credit. it 
toward payment for a set which 
‘would do the work. | She took me 
up on the later fer, and you 
may be sure that I tool 
Inatatl toe toore poweefed out ayeal 

We have had a lot of cases like that, 
although most of them are not quite 60 
bad. Generally in a city or town, recep- 
tion is bad in one or two localities. In 
fact, the boas has got to the point where 
the ‘first question he asks a prospective 
customer is, “Where do you live?” ‘Then 
it it's in a location where we have found 
reception to be below par, he concentrates, 
on trying to sell a powerful net. 

Besides the dead battery and tube 
problem, we run into a whole raft of other 
troubles. You'd be surprised at tho 
number of times I have gone out trouble 
shooting only to find that the owner of the 
radio set had failed to push the loud- 
speaker plug clear in, or that the set 
‘wasn't even turned on, 


EVERY time there is a bad thunder. 
‘storm or the static is particularly 
heavy we get a lot of calls from customers 
who want a man to come around quick 
eeause the set is very noisy. Every 
time broadcasting stops for an SOS there 
are calls, too. Then there are troubles 
with interference from near-by electrical 
machinery; not only from power stations, 
‘but from household appliances run at the 
same time as the radio set. The madam 
gets a new violet-ray outfit to improve her 
Deauty and friend husband hears a 
terrible noise from the loudspeaker. 
Electric fang, vacuum cleaners, washing 
machines—whether your own’ or your 
neighbor's—are likely to punctuate your 
radio music with queer noises. 

‘After all, a radio receiver is a piece of 
machinery and like any other machine, 
‘the results you get out of it depend mainly 
‘on how well it is operated. Learn your 
set—its quirks and peculiarities. Then 
‘your ealls for the radio service man will 
be few and far between. 


December, 1925 POPULAR SCIENCE MONTHLY 6 


Novel Ideas for 
Auto and Garage 


Useful Tools and Accessories 


One-Hand Oiler 


By | squeezing the 
handle like a pair of 
pliers, a unique auto 
Tubricator (left) can be 
operated with one 
hand. Tt develops 
‘about 7000" pounds 
Breasure, owing to the 
‘The lubricant is carted 
in the round container 


Handy Auto Trouble Finder 


This new pump sucks aa, well as com- 
presses. A special fitting is screwed into. 


the sparkplug hole, With this device it 
is pomaible to locate loose bearings, leaky 
valves, and worn piston rings without 
the need of ‘talking the inotor apart 


ty Light_where 

You Need It 
Plenty of light right on the 
work loa @xet btips eats 
Fepaiing, Ae the’ Utonse 
Sloe’ below and at the let 
fiom, thls Mghe con. ‘Se 
‘sored sbect ed sector 
Gractly where needed moet 


Electric Primer 
for Winter 


‘The insulating gas- 
ket between ‘the 
carburetor and the 
intake manifold 
supports a spiral 
heating coll, which 
is connected with 
the storage battery, 
so that it can be 
Switched on to heat 
up the manifold a 
minute or two be 
fore using the seif 
starter. The motor 
starts. without the 
tase of "the choke 


“Stop and Turn 
Signal Switch 


‘The red “stop” light 
in the tall-light, and 
icense bracket illus- 
trated ot right is op- 

in the conven- 
Honal manner by 
means of a. switch 
connected with. the 


Bumper Forms Bed Frame 


Pulling out the front section of the 
‘bumper as shown in the two illustra- 
tions above, forms a rigid frame- 
‘work Tor the auto-camper's bed. 


Compact Table for Autos 


‘The folding automobile table shown at 
the left is built so tht it can be hooked 
‘over the back of the front seat in open 
cars and to the door handle in closed cara 


controlled by means 
ofa lever on. the 
teering-wheel 
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W. hen Jack Frost Hits Your Car 


Gus and Joe Tell How to Keep the Works from 
Freezing—Some Useful Hints for Easy Starting 


jua!—Joe! Open the door!” 
‘Mathews yelled at the top of hia 

lungs, as he pulled up in front of 
the Model Garage one bitterly cold 
morning. Billowing clouds of steam were 
rolling up from underneath his ear and 
‘the driver was apparently in no mood to 
wait calmly. 

‘Rightol Just a second—the door's 
stuck,” came faintly to Mathews’ ears, 
followed by a vigorous thumping that 
jarred the door loose, 

‘Mathews drove in, shut off the ignition, 
climbed out, and began rubbing his ears 


vigorously. 

“Dang it! Look at her steam!” he 
growled. ‘'You ought to be ashamed of 
yourself, Gus, for fixing that pump so 
Totten the last time. It’s busted already. 
‘Worked fine when I started out, but 
before I'd gone a mile she started to 
blow off like a durned old tin kettle.” 

IHtarpht 

jo the pump has gone bad, 

|, then, how do you account 

for all those fancy looking icicles hanging 
‘on the radiator?” 

“What icicles?” snapped Mathews. 
“Can't you see it steaming? How could 
there be icicles 

“Well, I'll be dured!” he gasped 
amazedly 23 his eyes took in the long 
streamers of ice. “The radiator was all 
Fight when I left the garage; not a leale 
in it. Tlooked at it specially, because it 
{is so cold this morning.” 

“Yes,” said Gus, “and the reason it 
didn’t leak then was because ice doesn't 
run like water. You probably had a 
radiator full of ice right then. In a few 


By Martin Bunn 


hours more, the water in the cylinder 
jackets would have frozen solid, too, and 
then you would have had to pay for 
something besides a leaky radiator, I 
‘ean tell you! 

“When you got'the motor started, the 
pump worked all right, but the’ ice 
{in the bottom of the radiator kept the 
water in the eylinder jackets from cireu- 
lating, and it just naturally had to boil. 
‘Then the steam started to thaw out the 
frozen part of the radiator and the water 
ran out of the burst seams, hit the cold 
outside air and formed icicles. 

“Blamed if I can see how it could freeze, 
anyway,” said Mathews. “I put a lot of 
alcohol in the radiator not over two or 
three weeks ago.” 

“Two or three weeks ago!" scoffed 
Gus. “Did you expect it to stay there all 
winter? After thet w-rm spell last week, 
T'll bet there wasn't much more than a 
‘nell of alcohol left this morning. That's 
the trouble with alcohol. It evaporstes 
so quick. No doubt about its being the 
best anti-freeze compound, but you have 
‘got to wateh it eareful— 


OE, show Mathews one of those 

alcohol hydrometers we got in last 
week. That's the answer to the question 
of how much alechol you've got in the 
radiator. See,” he directed, as Joe 
handed him a’ giass tube with a little 
float inside. “It works just like an ordi- 
nary battery hydrometer only the scale 
reads the other way. Alcohol makes the 
water lighter, and this shows just what 


temperature the solution will stand with- 
out freezing by floating higher or lower on 
the seal 

“Bet you that won't be the oply freeze- 
up job we'll get today,” sald Joe, as 
Mathews, convinced at last that ‘the 
freesing was his own fault, left the 


garage. 
“What's the use of betting against a 
sure thing?” replied Gus, “There's the 


next one on the phone right now,” he 
‘uttered, ax he clamped the receiver to 
ear. 


“MODEL Garage—Wilson, speaking. 
‘What can I do for you?” said Gus. 
“This is—MeKay—Gus—can’t got the 
cld—boat going—this morning—come 
out and help met" 

Evidently the man at the other end of 
the line was all out of breath. 

* “What's the matter—battery gone 
down on you!” Gus inquired. 

“Sure,” answered MeKay. “But that’s 
not all.’ T'ye been turning her over by 
hhand till I'm all tuckered out, and T ean't 
get a pop out of the motor!” Be a good 
Sport, Gus, and come out right vay, 
won't you?” 

‘Allright,” said Gus. “I'l be up there 
in about 10 minutes.” 

McKay was a good customer of the 
Model Garage, and a good scout, in the 
festimation of the garage men. But what 
he didn't know about the interior mech- 
anism of an automobile would fil a large 
book chock full. 

By the time Gus got there, MeKay hed 
cranked the moter over and over until he 

‘Continned on tase 163) 
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The ‘Right Finish for 
Christmas Gifts of Wood 


‘T'S the finish that counts, after all. No matter how skillfully you make 
home-made furniture, it takes the right kind of finishing to give that 

professional touch that makes you proud of your craftsmanship. 

‘You will want the new Johnson Book on Wood Finishing. Gives com- 

plete instructions for finishing all kinds of woods—hard or soft—old or 

new. Tells how to stain wood artistically—everything you want to know 

about wood finishing. It’s Free—just use the coupon below. 


JOHNSON’S WOOD DYE 


With Johnson’s Wood Dye inexpensive soft woods such as pine, cypress, fir, 
birch, etc., can be finished so they are as beautiful and artistic as expensive 
hard woods. Comes in oil and spirit in 17 beautiful shades, among the 
most popular of which are: 

No. 123—Dark Oak No. 129—Dark Mahogany No. 127—Brown Mahogany 

No. 131—Walnut No. 126—Light Oak No. 124—Golden Oak 
Johnson’s Wood Dye is easy to apply. It goes on smoothly and will not 
rub off or smudge. Penetrates deeply, bringing out the beauty of the 
grain. Dries ready for the finish coat in four hours. 


FREE ~ this valuable book 


Get this beautiful 25¢ Book on Wood 


ane Fo 


S.C. JOHNSON & SON, Dept. P. S. 12, Racine, Wis, 


Finishing absolutelyFREE. Contains Siacsanteese ee acnencieens 
color charts, covering capacities, and Niptar and Wood Fisting. 

hundreds of practical suggestions for My Dee Ie a 
the man who wants to make his home My Name 


more artistic, cheery and inviting. ae 


© This «cal on « radio or tool advertisement signises the approval of the INSTITUTE OF STANDARDS. See page & 


Handy Hi 


ALLOON tires, because 
of their larger diameter, 
let the axle down much 

nearer the ground when they 

go flat than do ordinary high- 

Dressure tires. A number of 

‘special jacks now are made for 

use with balloon tires. ‘They 

fare constructed so that they 
will get under a very low axle. 

I you happen to get caught 

with a flat balloon tire and an 

old-style jack, the stunt shown 
in Fig. i will enable you to 
change tires, Lift the axle as 
high as you can by the lever 
method shown in the illustra- 
tion and then block the axle in 
position while you put the jack 
under it in the usual manner. 
‘This method also is useful to 
fet Wheel out of deep mud 
ol 


[OST automobilists find it 

cary enough to get a de- 
‘mountable rim- apart and 
mount the tire back on the 
rim, but the rub comes when 
you try to expand the rim 
sufficiently sf that the locking 
lug will drop, back into place, 
Study Fig. 2iand you will see 
that an ordinary’ auto jack 
fitted with ‘a wooden base 
board can be used to exert 
presiure on three points at 
once, If you get the base 
board the right length to fit 
your particular rims, it is ex. \/—__ 
tremely easy to force a rim into the 
Jocked position by this simple method. 


BULLDERS of small garages often find 

it necessary to economize as much as 
possible on garage hardware, and the 
items that almost always are crossed off 
tthe list in such cases are the standard door 
holders that keep the doors open while the 
owner drives in and out. 

Simple but effective bolts to hold 
garage doors open are shown in Fig. 3. 
A couple of ordinary heavy door bolts can 
bbe fastened to the bottom edges of the 
doors, and the ends of the bolts locked 
into short pieces of pipe driven into the 
ground. In cases where the garage is 
fitted with an entry door at the back or 
sides, the bolts ean be fitted on the inside 
vand they then will serve also as door locks. 


hee 
'spIRAL AND 
POINTED Eh 
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nts for Car-Owners 


Simple Emergency Jack—Half a Dozen Other Useful Tips 


SPREADER BOLTED TO 
BASE OF vac 

Fig 2. Expanding tre 
fin with mato jack 


BENT bumper certainly detracts 
from the appearance of any car, yet 


A 


most auto-owners hesitate about ’dis- 
mounting the whole bumper just to have 
the kink removed. Study Fig. 4 and you 
will see how an ingenious garage man has 


solved this problem. The most common 
bend is at the end, where a passing car has 
hooked on to the projecting end of the 
‘bumper. 

‘As shown in the illustration, the way to 
take out such a kink is to get the end of 
the bumper at a convenient distance from 
a wall and then, after blocking all four 
wheels as solidly as possible, farce the end 
of the bumper back into position with a 
Jack braced against the wall. 

Center bends can be straightened by 
bracing the base of the jack against the 


frame and pushing the bumper 
outward as shown, 


JN DRIVING « car into a 
small garage, perhaps the 
hardest part is to Judge when 
the car has been driven in 
far enough 0 there will be no 
dificalty' in" tosing the ack, 
One simple solution of the 
problem is to. get the ear into 
the best possible pesition and 
then hang a clothesyin from 
above so that it will just touch 
the radiator cap, as shown in 
Fig. 6. After that the owner 
need only drive in until the 
clothes-pin touches ‘the cap | 
and he will be absolutely sure 
that the back door will close. 
A. SIMPLE tool for the cary | 
removal of felt packing 
can (be, made by bending 
Piece of heavy wire into the 
form of « corkscrew at one end, | 
with a loop at the other end for | 
a handle, As shown in Fig. 
the wire end is norewed into the 
{elt grease retainer and pulled 
cut like the cork from n bottle, 


“THERE is one place where 
the tire gage does not 
belong, and that is in the 
toolkit, where it ix sure to get 
clogged with dirt and damaged 
by heavy wrenches and the tire jack, A 
good way is to buy a fuse clip the right 
size so that the tire gage will snap in 
tightly, as shown in Fig. 7. The clip can 
be fastened to the inside of the dash, 
where it will be protected, yet handy, 


JP XOUR car is not used daily and con- 
sequently is idle for as much as a 
‘week or two at a time, it is a mighty good. 
idea to turn off the gasoline at the valve 
which is always placed between the 
vacuum tank and the earburetor, Fre- 
quently, difficulty in starting ean be 
traced ‘to an empty carburetor and 
vacuum tank, eaused by a alight leak in 
the needle valve which controls the 
supply of gasoline to the float chamber. 
A leak so small that it will not cause 
gasoline to drip, is sufficient to exhaust 
the supply stored in the vacuum tank. 


BACK OF INSTRUMENT BOARD 
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You know 
what your saw 
should do 


straight, 


, chatters, 


user's saw—the kind worked out by 
Henry Disston, 


his own sawmakers, made 


er will tell you this, 
Saw 


Hexry Disste 


Sons, Inc 


Pumaperenta, L 


id sell Diastom Sawer, Tools and Fes 


DISSTON 
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KODEL@RADIO 


the Emblem of. Worth in Radio 


Radio’s Emblem of Worth 


icin loud sphere 
SSeae sars 


FES 


LOGODYNE  4q()00 


Fine utes -tlanend ned sain 
orel tnt "Sagano hesntul pcan Ain Crt 


a for ea ing, 


The LOGODYNE Big Five well deserves to bear the 
name KODEL RADIO. For no receiver could better 
express or exemplify, or better prove in actual per- 
formance, the high standards of quality to which the 
KODEL RADIO line is built. 

In range and power a master; in tone as true and mellow 
as an ole Stradivarius; in appearance a masterpiece of 
the cabinet maker's art; the LOGODYNE Big Five 
matches in every respect the perfection that is required 


of KODEL RADIO receivers—the best that radio OTHER 
offers. KODEL MODELS 
Sri hens a gt <i 
Beparbie cee esi” Cre | Ato manufactures of the 


famous Gold Star line of 
low priced receivers, $6.00 


to $30.00. 
Send for Catalogue 


THE KODEL RADIO CORPORATION 
500 East Pearl Street Cincinnati, Ohio 


© This seal on « radio or tool adversisement signiGes the approval of the INSTITUTE OF STANDARDS. See pase 6 
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» Home Workshop 


Sour Christmas Tree 


How to Set It Up, Keep It Fresh 
and Make the Decorations 
By A. Neely Hall 


Noted Authority on Handicrafts in the Home 


'E KNOW 12 months in advance 
‘what_we must plan and do for 
the holidays, yet the season is 

generally upon us without our having 

made any preparations. In the eleventh- 
hour mad seramble to complete our shop- 
ping, little time and thought are given to 
tthe tree and the home decorations. True, 

by organizing our time so that we have a 

‘Thomas Edison working schedule of 

20 hours or so, we manage to get through 

with it all, but there ia always this and 

that we would have done differently had 
there not been so much hurry. 

One of the penalties of last-minute 
preparations ia a misshapen tree. The 
best have been picked out when we go 
forth to buy, and we must take what ia 
loft and make the best of it. Whereas, 
had we boen foresighted enough to place 
fan order the day the trees appeared in the 
market, we might have had a beautiful 
and symmetrical tree stowed away, await- 
ing the time for trimming. 

‘The thing to do with an ill-shaped tree 
in to sot it in a corner of the room with 
‘the best side out or, if it is very scrawny, 
to buy a second tree and bind the two 
together. Sometimes only a branch is 
lacking to make a tree symmetrical; in 


this case if you look 
about, you will find an 
inexpensive tree having 
aalimb of therightlength 
and shape, which you 
can lop off and splice to 
tthe tree trunk. 

‘The secret of keeping 
the tree green is to place 
it in a room where the 
atmosphere is cool and 
moist. ‘The cooler you 
keep the tree, and the 
farther from a radiator 
or register, the better. 
‘The way to supply 
moisture is through the 
trunk, by standing it in 
1 receptacle filled with 


specially ma: 
Several manufactured 
bases embrace this idea, 
but you can make one 
that will answer your 
purpose just as well. 

The photograph 
shows a water-filled 
base that I have used 
for our tree for a num- 
ber of years. A square 
box and a pail of 10- of 12-quart capacity 
with a means of supporting the tree there- 
in, are all that this base requires. 

‘Figure I shows the box with pail in place, 
the tree support, the cover, and the as- 
sembled stand. “A grocery box can be 
used. If it is longer than it is wide, it 
will not matter, though it is no trick to 
cut down the length of a box to make it 
square. If the pail is a snug fit for the 
box, good; if not, nail wooden blocks or 
strips to the box sides and ends to fill out 
the space between them and the rim of 
the pail. If the tree is large, the base 
must be heavy to prevent upsetting, and 
‘a good plan is to pack the space between 
‘the pail and the box sides with earth or 
sand. 


"To SUPPORT the tree, make a mast- 
step similar to that shown; it should 
fit snugly in the pail bottom. You can 
bore the hole for the tree trunk, and if 
you haven't an expansive bit to set to the 


Fhe eect 
‘nae tree be 


f 


oF you can use two blocks of 
wood, cut a V-notch in the edge of each, 
and fasten together with battens, as in- 
dicated. 

‘The top of the box must have an open- 
ing for the tree trunk, and this may be 
bored, or notched in’ the edge of two 
boards, as in the upper detail. Provide 
the top boards with screws #0 they can be 
removed easily for filling the water recep- 
tacle. ‘To allow the water supply to be 
replenished to offset evaporation, bore a 
Spin, or 4-in. hole through one of the 
cover boards, and use a tin funnel when 
pouring in the water. 

‘The winged base shown in Fig. 1 is 
another good kind to make, if you are not 
particular about preserving the tree's 
freshness by supplying it with moisture. 
In its simplest form, the base consists of 
four boards 6 or 8 in. wide and 20 in. oF 
(Continued om pote 1) 


By Lawrence B. Robbins 


‘OU can save from one to th 
Y of coal this winter by spending a 
few Saturday afternoons in applying 


woatherstrips to the doors and windows 
your house. 

Large as it may seem, you may rely 
confidently on effecting such a savin 
provided, of course, you live in a section 
of the country where seven or more tons 
of coal are required during the winter to 
heat the average small residence, and if 
the house is not provided 
already with storm sash or 
weather-stripping, 

‘Actual tests have shown 
that in a 15-mile-an-hour 
wind a window of average 
size and ordinary good 
construction, that is, with 
no more than the 1/16-in, 

‘clouranee provided by sash 
fund frame manufacturers, 
will allow 42 cu, ft, of air 


cu. ft. when 
locker, ommon type 
of tripping will 
reduce the loss of hy 

through such a window 


atherstripping is 
any eracks around, 

© ure calk 
sill bo much 


koneral efficiency 
find the common woo 

feratripa old at moat 

quite natisfactory, but there are many 


other varietie 
advantages, and these are listed at the 
‘end. of this 

The general pr 
dinary weatherstrip to windows is to 
nail or tack it against what is called the 
“blind stop” outside the upy 
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Weatherstrips Cut 


Simple and Inexpensive Ways to Make 
Doors and Windows Draft Proof 


Sod then refasten them ‘loner to the saa 


cach of which has certain 


tide, 


1 


ple of applying or- 


wreath so that 
it presses against 


1f an outside door 


ft chiaeled ut igh 
door tightly shar 


(As sight) Malin 


the side stiles 
and top rail of the 
sash. ‘The pressure 
should not be so 
great that the win- 
dow cannot be 


usually 
quire weatherstrip- 
ping, provided 

inside stop is 


ad- 
justed to At snugly 


against the sash 
stiles. If the lower 
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Coal Bills 


sash is very badly fitting, weatherstrip 
will have to be placed on the stops inside, 
the only objection being that the strips 
‘are more or less unsightly. 

‘To make a door fit snugly, adjust the 
strike-plate that engages the lock bolt 
and shift the wooden door-stops, if neces- 
sary; then apply the weatherstrip to the 
door-stops at the sides and top s0 as to 
press firmly against the door when it is 
closed and locked. Fasten a heavier strip 
to the bottom of the door on the sidé 
‘here it will ot interfere with opening the 

‘Other points in regard to weatherstrip- 
ping are shown graphically in the no- 
companying illustrations. 

‘The principal types of weatherstrip are 
as follows: 

Felt. Sold very cheaply in. rolls. 
Should be at least 14 in. wide when ap- 
plied to inside lower sash of windows; 54 
in. wide for outside of upper sash, and 
either 5§ or 1 in, wide for the bottom of 
doors, “Applied with copper, brass, or 
galvanized tacks, spaced closely, Renew 
every year. 

Flexible Rubber. Corresponds to felt 
{in treatment, but is more durable, Nails 
usually furnished, 

Wood and Rubber Molding. Some 
varieties have tubular rubber inserts, and 
others have solid rubber. Sold by the 
foot, frequently in 7- or 12-ft, lengths, 
Should be at least 54 in. wide for win. 
dows, 34 or 1 in. for the sides and top of 
doors, and not less than 1 or 1 
bottom of doors. Applied with 1-in, brads 
facet shout 9 ta, apart, except at the 


bottom of doors, where I-in. round-t 
ed brass screws are preferable to 


Wood and Felt. 

wood and rubber mol 
Zine and Rubber. Often called “mo 

tallic weatherstrip." Should be at least 

}éin. wide for windows, $6 in, for sides and 

tops of doors, and 34 in: for door 

Applied ‘with brads ‘spaced. lovely” to: 

(Continued on pose 112 


fame treatment ax 
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Audels Builders Guides give you practical help in your daily work. | Trade School Course for the apprentice—a trusted Reference for the 
‘They are easy to read and understand, giving complete inside infor- | journeyman and master. Use the coupon below to order the Guides 
mation on the Building Crafts. Each of these sets isa step-by-step_| thatinterest you. Then start eary paymentsif you are entirely satisfied, 


Audels Carpenters and Builders Guides 4 Vols. $6 


le Trade Information for Carpenters, Builders, Joiners, Building Mechanics 
It Woodworkers. Thewe Guides give you the short-cut instructions that you 
including new methods, ideas, solutions, plans, systems and money saving sug- 
‘Aneasy progressive course for the apprentice and student, A practical daily 

Quick Reference for the master worker. Carpenters everywhere are using 

these Guides at a Helping Hand to Easier Work, Better Work and Better Pay. To 
set this assistance for yourself, simply fil in and mail the FREE COUPON below. 


Inside Trade formation On: 
2g sso 


Audels ‘Masons and Builders Guides 4 “Vols. "$6 


‘A new, complete, illustrated. trade reference library in four handy volumes. For 
layers, Cement, Workers, Plasterers, Tile Setters and Stone Masons, including a 
Woiliae of Steel Construction. “This new set ia a practical Trade Assistant ex- 
if clearly the approved modern methods of masonry construction in all, 
Eaty to understand and apply to every day problems.” A reliable and 
study {for the Maat Journeyman and the Young 
‘Ure FREE COUPON below and find out for soursel, without obligation, 
‘whether this set will benest you. 


Inside Trade Information On: 


ES ed 


oh ae 
ket 


Anew set—junt out! A practical Motrated, Reference Library and Study-Couns fr Master 
f nu Fitters and Helpers, Sheet Metal 


modern practice. Contains careful, detailed instructions on how to Gigure and estimate various 
Use FREE COUPON below to examine, without obligation, this valuable work. 


Inside ‘Trade laformation or 


‘Bincksmithing: 
Forges, tools 


Audels Handy Book of Electricity 1 Vel, $4 


Canaan ends, 
ete ad ether | 


eat reese 
pel you in Your daly wor HASONS 
cosa 

PLUMBERS ELECTRICITY 
ccormes—a¥an$6\ |__| 1 ets $4 
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Ausnmuete Control for Model Trains 


How to Add Electrically Operated Switches to a Miniature Track System 
—First of Two Articles on Auxiliary Equipment for a Toy Railroad 


By James A. Baker 


ROUND Christmastime, when toys 
‘are prominent in shop windows, a 
display of miniature electric rail- 

rouds always draws a crowd 

‘Small boys there are a plenty, from the 
ragged urchin with his nose’ flattened 
‘against the glass up to youngsters in their 
first long pants. But they are out- 
numbered more often than not by the 
‘men, who are just as fascinated as the 
children by the realistic locomotives and 
the long trains of pullmans or freight 
ears. Perhaps a few of the men glance 
‘about somewhat guiltily to see if any of 
their friends have spotted them, not 
realizing how many men go in for model 
railroading quite as enthusiastically as 
others go in for golf. 

‘After all, a hobby is a hobby, whether 
it happens to be stamp-collecting or 
shooting elephants in Africa or model 
engineering. 

Aside from the actual construction of 
model electri engines, cars and track 
equipment, much interesting work can be 
done in developing auxiliary control 
systems for standard miniature railways. 

Of great aid to realistic operation, for 
instance, is an electrically controlled 
switch. "Sometimes the track layout 
covers such a large area that it is ex 


TURN TO PAGE 76 FOR THE CONT! 


ANTACLAUS is ping 


Ss 


ny of imp etc tt 
coneraied cecil 


tre 


ely awkward to throw by 
hand the switches necessary to 
perform complicated side-track. 
ing. American manufacturers of 
model railway systems have developed 
a number of aeceasories, such as auto- 
matic stop signals, block lights, and 
crossing gates, but none of them seems 
to offer an electrically operated switch. 

‘The home construction of such a 
switch is relatively simple. ‘The switch 
illustrated is now in actual operation on 
my own track layout and a touch on a 
button at the central control board 
throws the switch from open to shut or 
vice versa, It never fails to work 
properly. 

In order to show the details of construc 
tion, I have removed the awitchman's 
‘smail shanty that ordinarily conceals the 
‘mechanism, 

‘One particularly important feature of 
this method of control is that it can be 


2 


UATION 0 


applied with only minor alterations to 
any of the standard hand-operated 
switches now on the market 

‘The first step in remodeling a switeh in 
this way is to take off the hand lever and 
all of the mechanism that goes with it, 


including the connecting rod that runs 
from the switeh lever to the bottom of the 
plate to which the movable sections of: 


rail are attached. Next, free up tho 
movement of the movable rails so that the 
awiteh ean be opened or closed by a very 
light pressure of the finger, 

A piece of li-in, sheet stool, 2 by 4 ina, 
is drilled on the center line 1 in, from one 
end with a No. 3 drill and tapped with 
M4-in. 8. A. E. thread. This base plate 
then is bolted to the sheot-atecl frame- 
work on which the switch is mounted 
with 6/82 screws, as shown in the plan 
view above. 


[NTO the tapped. hole is screwed 
standard 14-in. S.A. E. bolt, from 
Which the head has been sawed.” This 
bolt serves as an axle for a standard worm 
wheel of 82 pitch having 62 teeth. "The 
worm wheel and a worm to go with it can 
be obtained from any large hardware 
supply dealer or any of the many firme 
manufacturing standard lines of gear 
wheels 

On the undemeath side of the worm 
wheel is mounted a disk 3/16 in. thick and 
Slightly smaller in diameter than the 
bottom of the worm-wheel teeth. ‘This 
disk should be made of any good in- 
‘lating material, such as hard rubber or 
bakelite. 

‘The easiest way to fasten the disk to 
the worm wheel is to drill and tap two 
hholes for 6/32 flat-head screws and 
countersink the insulation so that the 
heads of the screws will be at least 
1/6 in. below the surface. A }4-in,: 
hole will have to be drilled in the disk s0 
that it will fit over the shaft. 

‘Now look at the drawing atthe left. You 
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Ozarka Senior Console—$197.50 Fish 


Complete with Tubes, Batteries and Speaker 
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A Good Wife and a Good Radio 


Assures Lasting Satisfaction 


ALTILE more time, a little more care in making the A Few More Men 
selection in the first place generally tends to more 


lasting satisfaction. 


Out of every 100 Ozarka’s sold in 
1922 only eight are not today in the 
hands of the original owners—this 
does not include 17 out of each 100 
who haye purchased later Ozarka 
models in newer type cabinets. If 
there is a single Ozarka that is not in 
active service today, we have never 


heard of it. 


Without the Ozarka Service in 
charge of direct factory trained repre- 
sentatives, such a record would not be 
ponsible, Ozarkn service can be had 
today in almost every country. Pur- 
chasers in South Africa, Alaska, Swe- 
den, Newfoundland, New Zealand, 
and Japan all receive the same prac- 
tical service as those in Canada, United 
States, Mexico and Cuba. Whenever 
you find the sign of the Ozarka long 
distance goose, you'll find a man who 
knows Ozarka instruments perfectly. 


If such service added more to your 
cost price it might be a matter to con- 
sider, but it doesn’t. Quality forquality 
you'll find Ozarka prices lower—four 


tube Ozarka's with built-in loud 


Gentlemen: Withovt obligation send book “Orarka Instrs- 
‘ents No. 500 


ibd name of Orarka Fepresentative: 


speakers retail for $58.00—five tube 
with built-in speaker $64.00, up to 
solid walnut console design, $160.50. 


Our nearest representative will 
gladly set up an Ozarka in your home, 
without any obligation whatever. He 
won't tell you what it will do—he will 
Tet you do all the tuning. With the 
Ozarka you must satisfy yourself, as 
to distance, tone, volume, ease of 
tuning and selectivity. 


More than this you will be very 
agreeably surprised at Ozarka prices 
—selling as we do, thru our own direct 
factory representatives, our selling 
expense is very low—we give Ozarka 
purchasers the benefit of it. 


Where is there a value to compare 
with the one shown above — solid 
walnut cabinet (no walnut finish or 
veneer), imported Englishloud speaker 
of a marvelous tons, ive tabe fastre- 
ment with 75 ampere Exide stor 
battery, 90 volts of Eveready “ 
battery, 5 tubes, aerial equipment all 
erected and the price is only $197.50. 


Scans 


2ykthe Ma Who: 
Wares Banos, 


are Needed to 
Sell Ozarka 


In a great many counties we have the 
man we want. He ia ky apy Dali 8 

mn etremen tt wil 
‘mect all competition. More then 
rained to back up his sales with 


he 
So kiad of eave that comer 


ed by givin 
ireveningn ff your coun 


you can do the same, 


the results have enabled many men to get 
‘out ‘of the salary and time’ clock ‘clase 


Any previous sales experience is helpful 


but not neceneary, We can and will tac 
you how to sell. Pf : 


Send for 84 Page Book— 
“The Ozarka Plan” 


‘Gentlemen: 1 am greatly iterested in the FREE book “The 
Finale 


in wsprebpYeanell yourradiomnstruments, 


a 
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Old Bill Rejuvenates an Engine 


How to Replace Large Bearing Shells—Hints on Fitting Keys 


By James Elli 
Machine-Shop Superintendent 


LD BILL and Bob Laten 

stood looking at two steel 

castings that had just been 
delivered to the shop. 

“These bearing shells ure to 
me that have been 
in the engine 
Jenkins’ place for 20 years,” 
said Old Bill, “and if we do 
food work on these, we ean 
point to them with pride for 
another 20 yoars.” 

“That is a long time for a 
job to last,” Bob remarked. 
"We shall have forgotten about 
it by then.” 

"We may hay 
was quick to repl 
customer will remember.” 

‘When the castings had been 
planed several days later, Old 
Bill wont out with then to 
the engine, It was a cross-compound 
engine with a shaft sbout 16 in. in 
diameter. ‘The crankshaft had been 
raised and blocked up out of the way. 

‘While the bottom shells were being put, 
Into their places, Old Bill checked up the 
setting of two steel lines that had been 
run through the eylinders and prepared to 
put another line through the bearings. 
He adjusted the third line so that it was 
‘at right angles to the other lines and in 
the center of the bearings. 


shat 


8 SOON as he was satisfied with the 

location of the line, he chalked the 
ends of the castings. With hermaphro- 
dite calipers touching the wire lightly, he 
marked points on the castings. 

"Put fine center-punch marks on 
these points, so that we shall have no 
trouble in finding them," he told Laten. 
“ have laid out the circle on both 
‘ends so that when we got back to 
the shop we shall be able to set up 
the castings in alathe with the axis 
of the lathe in just the same place as 
tthia wire in in-now." 

‘The following day Old Bill ai- 
rected the tinning of the shells for 
babbitting. It was not easy to get a 
‘good film of solder on the steot cast- 
ings, but he insisted that his men 
‘use plenty of acid and even more 
patience until there was a perfect 
coating of solder to unite the 
babbitt to the steel. ‘The formé for 
the babbitt were clamped in place 
‘and the metal poured while the cast- 
ings were still warm. 


While O14 Bi foted on, Laten set up one of the bottom beating 
i'n lathe with the aid of bent wire held im the Bort Bat 


but the best babbitt on this kind! of a 
job,"” Old Bill commented, as he watched 
{$100 worth of babbitt going into place. 
Old Bill would have liked to follow the 
job along so that he could be absolutely 
certain every little detail was perfect, but 
there were other things in the shop to 
claim a part of his time. One of them 
was a gear that had been sent in to be 
made tight on its shaft. This shaft was 
about § in. in diameter, and the gear re- 
peatedly worked loose.’ It could not be 
pressed on, for the wheel was within the 
frame of the machine of which it was 
part, and the whole had to be assembled 
before the gear could be put in place. 
Old Bill bad a new key forged and the 
keyseats in both the shaft and the hub 
trued up. A machinist was fitting the key. 
“Take plenty of time on the fitting,” 
(Old Bill said, when he came to the bench 


‘Se FAM CENTER 
‘OF UNDER 


where the key was being fitted. 
“This gear has given no end of 
trouble and we want to be the 
‘ones who make it right.” 
have the key fitted on the 
sides now,” the machinist 


replied. 

“But you still have the really 
important part to do,” Old Bill 
returned. “You will have to 


drive it in and out, and file off 
the high places un 

1 perfect bearing from on 
to the other on both the top 
and the bottom when it is 
finally driven home. ‘Then we 
shall be sure that this gear will 
not come loose again. Do not 
make the mistake of fling off 
too much at a time’ 

“The machinist mailed at thia 
admonition. Iehhad fitted keys 
for Old Bill before, and he 
Knew just how Old Bill wanted 
them. 

By this time Bob Laten was setting 
up the first of the bearing shells to be 
bored. Ke had timbers Isid across the 
carriage cf his lathe and was fitting abima 
under the ecating to bring it up to the 
correct elevation. He hada bent wire in 
the boring bar, and was revolving the bar 
to ace how nearly right the setting was. 


“WEAVE done well so far, Bob,” 
Old Bill commented, “and ‘do not 
‘want to slight this part cf'the work. If 
you get the bottom shells bored out just 
Tight, there will not be much scraping to 
do, but if you get a little Lit off, you may 
hhave to scrape a couple of days more to 
got a good bearing.” 

don’t like to scrape,” Laten rerlied, 
“so Tam going to get them so there will be 
next to none, I made gages for the di- 
‘meters when we were out there the other 

day. 

‘Old Bill was pleased. A twinkle 
flitted through his eyes. He liked 
the calm assurance Laten possessed, 
And he was thinking of a day about 
20 years before when he had done a 
similar job himself. It had been on 
this same engine. He felt happy 
that, the customer had remembered 
‘him but not especially surprised, be- 
‘cause he knew that good and faith- 
ful work is not quiekly forgotten. 


MARY timmssaging hop, ideas 
‘are contained in the continu- 
ation of the Better Shop Methods 
‘Department, which you will find 
on pages 12 to 133. 
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Starrett 


One thing you'll find all mechanics agreed on— 
the ease and rapidity with which you can read any 


Starrett Tool. 


Examine your Starrett Steel 
Rule for instance and see how 
plainly and distinctly it is 
marked. The Starrett Gradu- 
ating Process (our own, exclu- 
sively) cuts figures and gradu- 
ations deep into the steel. 
No uncertainty about your 
measurements! Even under a 
powerful magnifying glass the 
markings are perfect. Also, 
the comparative lengths of 
the various lines and the 


THE L.S. STARRETT CO. 
Werld’s Greatest Toolmakers 
Manufacturers of Hacksaws Unexcelled 
‘Steel Tapes Standard for Accuracy 


ass7 


‘ATHOL, MASS. 


weight of the lines help to 
make it easier to read aceu- 
rately. 

Write for a free copy of the 
Starrett Catalog and you'll 
find the rule exactly suited to 
the needs of your work. 
Spring Tempered, Semi-Flex- 
ible, Heavy, Light, Stainless, 
Hook, Shrink, Blacksmith’s, 
Carpenter’s—they’re ali 
shown in the Catalog. Ask for 
No. 23 “Ww”. 


hy are 
Starrett 
Graduations 
So Easy 
To Read 


Starrett Flexible 
Stainless Steel Rule 
No. 1020. Will not 
rust or stain! 6” only. 
Stainless Steel Rule 
No. 1000 in 6” and 
12” lengths. Hardened 
and Tempered. 
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TRIMO 


A Big Time and 
Money Saver 


Here are the main 
reasons why most skilled 
mechanics, radio. fans, 
wweholdere and handy 
demand the 
PIPE 
avd will 

accept no other. 


Haviog a raped stcel 


it WILL. NOT 
BREAK, the brutat 


strength of the TRIMO 
guarantees your personal 
Safety when hazardous 
fer tough jobs have to be 
done. 


You can make a 
TRIMO ‘iase for many | 
ate because its IN 
SER JAW. in the 
handle can be renewed 
Atamall cost when worn. | 
Handy NUT GUARDS 
that. keep the. wrench 
Adjusted,” make" the 
TRIMO’ an’ ideal toot 
for working "in close 

‘quarters 


Sold at most hardware 
plumbing and mill sup- 
ply stores, Insist on the 
TRIMO and accept no 
other. 


‘TRIMONT MEG. CO. 
ROXBURY, MASS. 


America’s Leading Wrench Makers 
Yor Nearly Forty Fears 


/Unique Yule-Time Decorations 
for Over the Mantelshelf 


By John Boyd 


ULD you like to 
troduce a new note 
into your holiday dec- 


orations this year? It can be 
done by turning the space 
above the living-room mantel 
into a picture that symbolizes 
the spirit of Christmas. 
ith the commonest mate- 
rials and a few cheap com- 
mercial ornaments, you can 
construct a scene that under 
the illumination of electric 
lights will seem quite magical 
in its brilliance and beauty. 
Framed by crimson ‘and 
gold draperies, the mantelshelf 
becomes a stage. In the cen- 
ter, significant of the Christian 
origin of the day, is a miniature 
representation of the Manger. 
Surrounding it are picturesque 
houses blanketed with snow, 
tiny trees sparkling with icicles, 
and a landscape of snow- 
covered hills that seems to 


stretch 
horizon, above which, floating 
in the clouds, is an angel choir, 
To sot this stage is more a matter of, 
patience and ingenuity than artistic skit 
First build a frame of 4 by 1 in. wog 
strips to reach from the mantel tofthe 
ceiling below the cornice. Nail ftwo 
intermediate vertical strips and 
corner braces about 1 ft. lopi 
frame to strengthen it. 


the frame. Size this with 
of pulverized glue dissolved 
boiling water. When 
stiffen the muslin in 


| Dab some patches. 


water on the mu 
Mix 2 Ibs. of 
a quart of boiling 


little houses 
umber (five cen 


houses for illumi- 
nated windows| it a touch of kalso- 
mine on the r 

Paint larger houses and a few churches 
on the muslin, as you work down toward 
the mantel. “You can glue some flat 
wooden toy houses in the ridges of the 
muslin, as well as small sheep, horses, 
cows, arid a shepherd boy. 


a distant 2) Although the 
yy toward a distant 
scene it one 


‘od 


ns to five or six winged 
tick them in the sky, 
kyline. Above these 

r angels cut from 

frds. Higher still should 
cloud, on which you may 
with red and yellow, “Peace 


foilcloth, letting it hang down 
about Mf. Kalsomine it, sprinkle with 
je snow and decorate the front as you 
, perhaps using glass icicles and 

¢ painted with gold bronze. 
ib from a small wooden er 
in, square and 
Cute 
‘window opening 4 in. square in the rear 
of the box at the center and paste red 
rape paper over it. Tack a riece of 
cardboard in the left corner for the 
Paint the box with umber and 
size. Kalsomine the roof, letting some of 
the fluid run over the sides, and sprinkle 
with snow. Arrange the figures inside ns 
you please, but do not have the largest 

‘ones more than 3 in. high. 

Now set the canvas on the mantel and 
nail it to the wall with cight 1-in. wire 
nails, one at each corner and one in the 
center of the top, bottom, and sides. 
‘These small nails ‘will hold the frame 
securely and yet will not deface the wall. 

Place the crib in the center of the 
mantel against the canvas. From large, 
stiff pasteboard boxes cut two rows of 
hills for either side of the crib, the larger 
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Is THIS the Set YOU Want? 


How it is done 


By five tubes, tuned radio fre- 
quency and’ Toroidal tra 
formers. These transformers 
have permitted one of th 
&reatest developments in +: 
dio reception. In ti 
WORTH Torodyn 
transformers and 
densers are absolutely 
matched, assuring accurate 
lodging and making tuning 
quick and easy. 


DEALERS: 
‘The amazing comparative demon- 
stration of the Torodyne makes a 
sale and a satisfied customer. 
Write oF wire for details. 


® Price $100 


Judge it by Comparison 


Distance?—The AINSWORTH Torodyne is noted for its 
distance reception. Distant stations come in with greater 
volume due to the minimizing of interstage coupling 
through the use of Toroidal transformers. 


Selectivity?—As many as 58 distant stations have been 
received in one evening through local broadcasting. 
Toroidal transformers pick up only the signal to which the 
set is tuned, insuring the highest degree of selectivity. 


Volume? —Toroidal transformers permit greater volume 
by minimizing interstage coupling. 


Tone Quality?—Here again, the AINSWORTH Torodyne 
invites comparison with more expensive receivers. The 
true reproduction of the melodious flute, the jazzy saxo- 
phone and even the difficult overtones of the piano will 
satisfy the most critical musician. 


The only true test for any receiver is a comparative 
demonstration. Just drop in at your dealers some time 
and test them all for yourself. Then you will appreciate 
the AINSWORTH Torodyne. 


THE AINSWORTH RADIO CO. 


‘THIRD AND MAIN STS. CINGINNATI, 0. 


THE AINSWORTH RADIO CO. 
Third and Main Sts., Cincinnati, O. 


Let me know where I can make a comparative 
test of the Torodyne. This puts me under no 


AINSWORTH — [= 
TORODYN BE = 


roidal ‘Receiver sis 
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THOS Worken 


Finishing the Dormer 


Cornices, Shingling, and Casement-Window | 
Frames—Fourth Article in the Attic Series 
By Edwin M. Love ‘This shingle mold hides 


tthe ends of the sheathing 
I ‘YOU will observe boards and supports the 


the cornices or gable shingle overhang. 
overhangs in your In the typical dormer 
neighborhood, you’ will considered in this serien 
see that there are many the side walls rise 18 in. 
varieties. ‘Most of them, above the roof in front. 
however, are modifica- ae Sheath the dormer and 
tions of the construction side up the sides before 
described last month, in sheathing the roof, in 
Part 8 of this series, and order to give working 
illustrated in the draw- room; and since the val- 
ings below and in the ley is continued from the 


photograph on page 118. dormer ridge to the inter- 

6“ ” By means of blocks ae a, section of the main root 
ATKINS oT mig pegs 
iz a board (or fascia) and the the old shingles may be 

A “Lifetime” Saw gable, a plancher can be patched out to the sldes 


used to box in the roof projection. A bed 
for YOUR Home mold then is nailed against the siding and 

HINK of this beautiful plancher to finish the joint. 5 

Ririch warsiny “Shee ‘Whatever the construction, a moldin 
Siete tase which may be anything from simple 1 by 
Sa Se eee 2 in, strip\to a heavy, ornately profiled line straight. A 
material originated and per band, must be nailed flush with the 1 by ‘the main roof 
fected by ATKINS labora ing op the face of the barge boards, 
tories—made to last 


time. Tempered a 
ground — by 

patented proce 
it cuts easier 


Of course such tools are 
cheaper when you consider 
the time and material and 
temper you save. You ca 


genuine ATKINS 
No. 53 Saw at good 


ware stores for only $3.45 
in Canada and west of the 
Rockies for $3.65 

No matter how you use saw 

rom the bigest mill saws to ¥ 

jewelert’ saws-—it will pay. you t 
LOOK FoR THE ATKINS 
NAME ON THE BLADE, Ai 


E. C. ATKINS & CO. 


Extabliahed 1457 


INDIANAPOLIS, U5. 4 


ATKINS 


SA 
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° " i—) The United Achievement 
of Jen Radio Cngineers 


HE DIFFE! this receiver is no mere superficial 
I nce ion that you 


elf, and thousands 
of others made in discussing the "ideal receiver.” The Hammar- 
lund-Roberts is a ‘composite receiver,” the individual achievements 
of ten leading radio engineers. 
attainment of a leading Som ceca e 
transformer engineer familiar with every reliable make, after monthe of 


rig Ssperiment anf ta The cmdenars bee ny 
ae tio tbe td cntrciga Ama whose whol clort has fren o ean, 


research and perfec 


study. Never 


Mf'd by the All-American 
ery detail of a 


a 


Amperire 


Mf'd by Radialt Co, 


truly the ultimate of five-tube re 
radio. 

his “remarkable Hammarlund-Roberts 
any factory made five-tube receiver on 
‘anywhere near equal quality 


Write for descriptive folder 
HAMMARLUND-ROBERTS, 1182-F Broadway,N.Y. 


the market 


Foundation Unit Construction Book 
“The skeleton or foundation for your Write for this complete book giving 
HasoiasLtxe-Rommts Receives complete details om assembling, wit 

ing and operating the TAMMARLUND- 
Koouxrs Recuive, 25e- 


carta 


and cam be purchased from amy 


Tiaite radio dealer. $9.40- 
———9 
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Shup from the Center~ 
not the Rim 


HE needs of modern 

‘business have caused a 
well-defined movement of 
industries toward the center 
of the country, It brings 
manufacturers closer to 
their customers and nearer 
their raw material supply. 
Eastern manufacturers 
whose markets have moved 
away from them feel the 
effect of this westward 
trend of industry. 


This is one of the reasons 
why 156 new industries have 
located in St. Louis in the 
last five years, St. Louis 
has approximately 3,500 fac- 
tories in 211 different lines 
of business. It is a city of 
diversified industry, which 
makes it strong in time of 
business depressions. It is 
near the great raw material 
districts, and has facilities 
for economical distribution 
to all markets, 


A factory in St. Louis 
reaches two-thirds of the 
United States with a shorter 
freight haul and at lower 
cost than those of any other 
great industrial city. St. 
Louis manufacturers Ship 
From the Center—Not the 
Rim, 


Write for this 
Booklet 


‘Se Losi 
tell the story more com 
pletely. “Tt gives fac 
Figures and pictures about 
St'Toun 


Address Department 16 


ST.LOUIS CHAMBER of COMMERCE 


St. Louis, U.S. A. 


| zieSHome AVOmIeS OND) | 
How to Fit a Cross-Lap Joint 


Useful for Framing and Furniture Construction 


By Emanuel E, Ericson, Noted Manual-Training Authority 


ara) YoU can, lve, 200" woodworking 
Ad you are faralliae with the methods 

pictured in this series of icles, 
‘which began last April 

Tie EDIrOR, 


Lay one piece on 
2 ticother shown 


mark points at each 
side for the width 


‘wood at the points 
You have just 


5 (Above) Hither 
forcuttingthe jon, 
for cutting the ont, 
first chiseing ® V- 
shaped “groove to 
fare the binge, a 
Fecommended tat 
‘eonth, of clamp & 
Piece of wood to the 


6 Hold the work with 
waste piece behind it as 

shown above and 

wide a chisel as 


possible 


7 The finished joint (at 
left) should go, together 
‘without forcing... The joint 
may be laid out in other 
ways, but this is a safe, 


‘cary tnethod for beginners 
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VOLUME 


THE OBEDIENT SLAVE TO YOUR DESIRES 


‘The stirring, martial music of a band— 
the soft, mellow harmony of a violin— 
the pure, sweet notes of a human voice, 
away off in the distance, dimmed by 
thousands of miles, come in on APEX 
Receiving Sets at the very flood-tide of 
volume. 

The beauty of design and handsome, 
flawless finish of APEX Receiving Sets 
are as alluring as their perfection of 
operation. 


An inspection of APEX Quality Appa- 
ratus will be sufficient to convince you of 
their super-excellence. Only a dependable 
merchant is given the APEX dealer 
franchise. Your APEX dealer will gladly 
make a personal demonstration of APEX 
Quality Radio Apparatus. 


Upon request, we will gladly mail descriptive folder. 


APEX ELECTRIC MFG. CO. 


1410 W. 59th St., Dept. 1203 
CHICAGO 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6 
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| Nie WloOnne WorkSinoim 


No. 32 
Radio Plier 


Pexto Radio Pliers 
drop forged steel, full pol- 
ished and will form accurate- 
ly the terminals or loops on 
Radio Wire and  Bus-bar. 
Phey are also equipped with 
wire cutter. 


On the No, 32 Plier one 
jaw has two diameters for 
forming loops for Nos. 6 and 
8 screws and on the No. 34 
Plier one jaw has four di- 
ameters for forming loops 
for Nos. 4, 6, 8 and 10 screws. 


are 


Write for booklet on Worth 
While Tools for Radio Work. 


re carried by 


all progressive 


The Peck, Stow & Wilcox Co. 


Southington, Conn., U. S.A 


Worth While 
TOOLS 


| and ps 


Special Uses for Wallboard in 
Beautifying Your Home 


OR many repair and re- 
modeling jobs about the 
home, fiber wallboard is a 

thoroughly satisfactory material, 

especially as it is flexible enough 
to be bent around curves without 
breaking. The typical jobs de- 
scribed in this article illustrate 
ideas underlying the many uses 
of wallboard 

Because of the hard service to 
which they are put, laundry 
porches, bathrooms, and kiteh- 
ens show wear and tear more 
quickly than other rooms in the 
house. The action of steam and 
water disfigures the plaster, es- 
pecially on the walls. In such 
rooms the addition of a wainscot 
to cover defective plaster will 
repay amply the expense and 
effort incident to its building. 

Figures 1 and 2 illustrate the use of tile 
wallboard in a bathroom, ‘This material 
is embossed in patterns of square or rec- 
tangular tiles, and when properly applied 

ted oF enameled makes a eredit- 

fable imitation of ceramic tile at 


in obtainable in widths of 4 ft, and lengths 
up to 12 ft., in the average room the 
wainscot ean’ be applied in one piece for 
ach wall. Joint strips are necessary 
the 3 
plaster is fairly straight, apply 


fraction of the cost of the latter. the board over it. Remove broken and 
WAINSCOT CAP ey Continued on pte L12) 
i 1g BACK BAND 
yeaa t 
cu [ 
78 
Tue wauisoaro | oll alice 


PLASTER 


Hd 
is 
sieio} 


=_¥ i isiaialsis 


TLE WALLBOARD— 
BED. 


CUT FROM WALL 
BoaRD 


BES en La 


CONSTRUCTION OF BACKING CURVE 
FOR CORNER 


"ANOTHER CEILING CONSTRUCTION 
Fg Howto wallboard arcond the bathtub Fig. 2. Fitting wallboard around 


weecprct 
register Fig: 3 Accling cove. Fig 4 Layout of corner backing, Fig. 5. A “chapel” cling 
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Manufacturers know by careful testing 
what fans have learned ons experience 


el catih wrt Bed Your new radio set can have C-H quality. . 0 
Prturcrsuing CH whether you buy or build. Today, reliable 

dealers everywhere carry C-H radio parts q 
because fans have learned by. experience to 
demand this trademark that insures proper 
design—highest quality at lowest cost. 

But most of these dealers also sell radio sets 
and accessories that incorporate this same 
high C-H quality. Radio manufacturers 
have learned by careful testing what fans 
already know from experience—the econ- 
omy of good parts. 

Whether you buy or build—the C-H 
trade-mark on the parts of your radio 
set is a guarantee of satisfaction. 


THE CUTLER-HAMMER MFG. COMPANY 


‘Member Radio Section, Associated Mansfacturers 
of Electrical Supplies 
MILWAUKEE, WISCONSIN 


CUTLER- HAM MER 
—— Radio Paris for Performance. —_ 


© This seat 


‘or tool advertinement signifies the approval of the INSTITUTE OF STANDARDS. See pare 6 
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free! 


Bend for oar now 
u 


ado 
plete directions 


Autoformer Amplification 


Amazes Vast Crowds 


Used at Radio World's Fair, New York City, to Amplify 
Programs and Announcements Broadcast by Loud 
Speakers Throughout the Great Halls 


we have finally developed an all-fre~ 


How Autoformer Amplification is 
praised by its users 


‘Tens of thousands of radio enthusiasts 


were completely won to Autoformer 
amplification during the Radio 
World's Fair in New York. The 
‘Thordarson Booth was besieged by 
fans, amazed and delighted over this 
latest Thordarson achievement. Ie was 
hailed on all sides as the outstanding 
development of the year in amplifica- 
tion. “What is it?” “How may I use 
it with my set?" Such 
‘questions were continu- 
ally repeated. 

‘Our answer was this: As 
the world’s oldest and 
largest exclusive makers 
of transformers, we have 
Ted for years i ne 
ing their amplifying 
range. In the Autoformer 


Rana | 


HOF | 
(a) 


fa (a) 
a 
‘Tai Meek Re. 


All Frequency Amplifier 


quency amplifier —a new instrument 
capable of fully amplifying all notes 
audible to the human ear. Thus the 
viok tuba, English bora, ete, at lat 
are brought out as clearly as those in 
the middle and upper registers of the 
musical scale. Improved long distance 
reception and better volume control 


notes of the grand organ, bass 


are further advantages. 


Autoformer amplifica- 
tion is expressly for those 
‘who seek the finest repro- 
duction of programs to 
be had. May be used 
with any set in place of 
pont amplifying trans- 

mer hook-up. Auto- 
formers are $5 each. 


Guaranteed 


RSON 


eaVO 
is] 


‘Thordarson Super Audio Thordarson Power Am- 


Froqueaey Trassformers 
arptobeliad inelther the 
Sabepanel or top mount: 


RusTOMBILy and 
many Others 


gee Thordanon Super Ampllfs 
ramstormers, Leading set buen 
{ise more Thordarsons than all com= 
Detitive transformers combined. 
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Still Time to Build Furniture 
for Christmas Gifts 


BY ACTING auicky you can mane, 
van st Oe compen beet 
to bald a plee of fecaiare cre rato sot 
for Christan There wil be note for 
Boras ae 
Faloseitig, bow 
cover, so it will pay 
Jon to make to of 
Se ot ee Woe 
brine listed below 
Sea guide vo, 
pe 
apectlly note: 
wetyiced | 
Soususcen ste 
tio abe i 
Tested, which fe 
put together en- 
Soy wah com: 
mon nailed butt 
joints, The style follows that of the now 
popular Spanish Vargueno desks. The 
box partis 18 by 18 by 28in, Similar eab- 
inets, although somewhat larger and 
imors orasty Kays bold. ba scant ew 


‘Simplified radio cab- 
inet Blueprint Ro. 35 


York furniture shops for $125 each. 


Complete List of Blueprints 
ANY, one of, the blueprints listed 
‘below. can be obtained from 
PopuLan Science MoxTHLY for 25 
cents. ‘The Editor will be glad to 
answer any specifie questions rela- 
tive to tools, material, or equipment. 
Blueprint Service Dept. 
Popular Science Month} 
150 Fourth Avenue, 
GuxtieMen: 


few York 


Send me the blueprint, or blue- 
prints, I have underlined below, for 
whieh I inclose.......+ cents: 


Ne 


Beech Sing 
Bench nd fie Tebte 


$F Tiree Stage Ampliter 
Sh Fourttube Recelver 


BERRRERRERRERRRRER RR RRR ER ERE 


ane. 


Suaaaecaee tet ‘ 
City and State... 2 


Like a slap in the face 


E had failed to land the job. 

He had wanted it as he had 
never wanted anything before—and 
the President had seemed to like 
him at first, 00. Then—what was it 
he had said?—“"Young man, per- 
sonal appearance is of primary im- 
portance in a successful business 
career.” What had he meanc? 
A great many young men are in- 
clined to have a grimy-looking skin, 
spotted with blackheads and dull in 
appearance. Few realize that this 
hinders their success in life. Pom- 
peian Massage Cream helps you 
‘overcome this handicap by giving 
you a clear, ruddy complexion. 
(Clears the Skin: Pompeian Massage 
Cream thoroughly cleanses the 


YOUR DRUGGIST HAS IT 


pores. It helps clear up blackheads 
and pimples by stimulating healthy 
Circulation, and by keeping the skin 
clean and the pores open. 


Easy to Use: After shaving or wash- 
ing, rub itin gently. Continue rub- 
ing and it rolls out, bringing with 
ic all the dire and skin impurities. 
Result—a clean, healthy skin with 
clear, glowing color. 


Special Introductory Offer 
V5 of 60 jar for 10¢. 


For 10c we send a special Trial Jar 
containing one-third of regular 60¢ 
contents. Contains sufficient Pom- 
peian Massage Cream to test thor- 
oughly its wonderful benefits. 
Positively only one jar to a family 
‘on this exceptional offer. 


‘The Pompeian Co., Cleveland, O.,Dept.41 


Gentlemen: I enclose a dime (10¢) for 4 
of  Goe jar of Pompeian Massage Cream, 
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Unique Yule-Time Decorations 


row about 12 in. high and the other row 
about 6 in. Tack these to strips of wood. 
Kalsomine the hills and sprinkle with 

Put a line of wet plaster on the mantel 
cloth about 9 in. from the canvas and set 
the larger row of hills in the plaster. Do 
this with the smaller row of hills, setting 
these 8 in, in front of the larger row. 

Get some mailing tubes about 3 ft 
Jong and 1 in. in diameter. Cut. these 
any length you like, and stick each inn 
lump of wet plaster in front of the hills, 
the larger ones at either end of the mantel 
| and the smaller ones on each side of the 
P) | crib. Kalsomine these tubes and sprinkle 
with snow. On top of the tubes glue a 
chandelier cap or collar and place a 
colored candle in each tube. Dab a little 
kalsomine on the candles and sprinkle 
with snow or ground mic 


FOR the, drapery place two 
screweyes in the ceiling on an even 
line with the outer edges of the mantel and 
two sereweyes at even distances apart on 
| a line with the end ones. Tie strong cord 
through these. From the end screweyes 
Dring other pieces of strong cord to the 
front edge of the mantel, fastening them 
to tacks in blocks of wood that have been 
stuck to the mantel with wet plaster 
For drapery use fine red crape paper, 
around the cord at the top and 


Tr i well to hang two stipa of 
sprinkled mua os winguion sack soe of 

‘EC! th care tothe man 

eae tod a fy. piece st the top, inside tha 
India, like the rest of the world, | avery, to hide the ends of the canvas at 
thn dss andthe eornice st tha tom 


sends to this country for ‘Theos sian wings and top fy ploce can be 


edged with gold or allver bronge or gold or 
NICHOLSON Files | siver tinsel pinned to the musin. 
‘Get nome’ small tree oF plant. twigs, 
| punch holes in the canvas with an ice- 
ck, and stick the twigs in the canvas 


Tradition and iron-clad custom permeate the 


commercial as well as private life ofthe people | Dab’ a little kalsomine on the twigs, 

of far away India. | ptinkle with snow, and hang with tines 
in single strands, 

NICHOLSON Files, because of their outstanding Place some small cardboard houses, 


rs ago broke through tradition. The | which can be bought for 25 cents a box: 
turbanned ‘merchants sell them in the bazaars from | along the mantel. | Snow their roofs an 
Baluchistan to Burma, and the people demand them _| further decorate. the top of the mantel 
for everyday and industrial use. with artificial poinsettias, pieces of holly, 

and bits of gold and silver tinsel. "Mu 
And a rule as rigid as India's caste system is chat the | mine the scene at night with electric 
NICHOLSON trade mark shall always be stamped on the tang. | lights, experimenting to get the best 

arrangement of the lamps. 


“% ~NICHOLSON FILE CO. Mantel decoretions ef" this type are 


oe expecially interesting when worked out 
A PROVIDENCE, R. 1, U.S.A. by a group of young people, as for a 
‘unday-achool oF lodge entertainment. 


NICHOLSON FILES (2in2 202 e%es 
~a File for Every Purpose Foe ie ara tani aa 


as table and counter tops. 


superiority, ye: 
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For radio economy 


Ean ig Evzxcapy Radio Batteries are noted for their long 
EVERY TUESDAY AT 9 PA service and economical operation, ‘They are made in 
different sizes and types so that every radio user can 
enjoy the economy and convenience to be had by 
Wear Ps fitting exactly the right Eveready to his recei 
We bee The five dey cell types of Eveready Radio Batteries 
wooo ric are here ‘llusteatad and described ts make.tt cary 

. for you to decide just which will give the longest 
and most economical service on your set. A dealer 
near you sells Evereadys, 

Eveready Heavy-duty “B” Battery for four 


No. 486. Extraclarge Layerbilt, 45 volts. Vertical, 
Bveready’s latest contribution to rasio, ‘The new Layerbilt 
coustruction which gives much greater service, Same 
size as N e $5.50. 


Eveready “B” Battery for one to three tube sets 


Large. 2294 volts. Vertical. Especially adapted 
for Radiola 25, DeForest D-17 and Operadio receivers, 
Same capacity as No, 766, and suitable wherever variable 


Battery for portable sets 


A" Battery 
all dry-cell tu battery used 
by vacuura-tube dry-cell tube, 


Everea 
Saves “B” Batteries, Improves tone, 
Price 60 cents 
Manufactured and guaranteed by 


NATIONAL CARBON COMPANY, Ixc. 
New York ancisco 


Radio Batteries 


~they last longer 


isement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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Electric-Lighted Doll's House 
Costs Little to Build 


By Harold E. Dean 


NEY & pocket-knife, a small block 
plane, odd scraps of material, minis~ 
ture electric lights, and a supply’ of glue 
‘and patience were required for the build- 
ing of the doll’s house illustrated. | 
It is & model of a seven-roomed house 1 
| once owned and is 22 by 40 in, in area and 
in. high. With cigar boxes as lumber 
and old linoleum for the shingled roof, the 
nuilding cost very little. 
| ‘The shingles are put on with the canvas 
side up. ‘The windows are of glass, with 
narrow strips of wood glued on to give the 
appearance of small panes, ‘The Dutch- 
style front door is in two sections. ‘The 
floors are laid with linoleum parquet. 
Beside having a beamed ceiling, the 
living-room contains a fireplace made of 
coarse sandpaper, the joints between the 
stones being marked with pencil lines, 
‘As the roof, second story and upper 
porch are built separately, the house can 
bbe taken apart, ‘The sides also are hinged 
so that they can be opened out. ‘This 
makes the house a true doll's home, 
because every part is accessible, 


8 


Good Tools 


area 


Mechanic's “Strength” 


To be an expert mechanic you need 
not have the muscular development of 
agreat athlete. Your “strength” lies in 
your tools and in your skill to use them. 
If you own a kit of good tools, you are 
prepared to try your skill with the best of 
mechanics. With poor tools, your skill 
is hindered, and you cannot do your best. 


When your kit is Brown & Sharpe 


equipped, you can do better and quick- 


er work. 
Write for Small Tool Catalog No. 29. 
© It lists over 2000 Brown & Sharpe Tools 
in which you will be interested. 


(BS mange uso | 
BROWN & Saanen ; 


“Standard of the Mechanical World” 


Articles to Appear Soon 


HOF 3 Repo Broan indo 
Tail ride ee Fabaceae 
pr ape Malm 
Par ete 
Eitincy Goerhouing’ Port Reet 
Axle, Easily Built Sand Table for 
i ect ot hers wee 
Smnementc Magusine Holder 
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7‘ slow 2- ae 
<The obsolet arger has been put, 


1 Paste oh am Tel ics Of wae 
to-date 5-ampere chargers 


Over $00,000 atready in use 


Charges in One Third thelimel 


Better Because:— 

New micrometer adjustment, 
hinged lid, and carrying handle. 
No bulbs to buy'or break 

Can be used anywhere—con- 


tains no acids or other harmful 
liquids to spill. 


Approved by underwriters— 
trouble-proof, shock-proof and 
fireprool. 
Beautiful cabinet in maroon 
and gold. 


Wie for new sition 
bur intracebooit 
fadio opercivon “The 
Set of Bisaee and 


It takes only one-third as long to fully charge 
your battery with the New Improved 5-ampere 
GOLD SEAL HOMCHARGER. 

No more of the long, bothersome waits that were neces- 
sary when the slow inefficient 2-ampere charger was 
the best that radio offered. The New Improved GOLD 
SEAL HOMCHARGER charges 150% faster—fully 
charges the average battery overnight—and it charges 
both A and B batteries without additional equip- 
ment. 

Before you buy any charger be sure it charges at 
S-amperes. To be absolutely sure insist on the GOLD 
SEAL HOMCHARGER. © 


The Kodel Radio Corporation 


500 East Pearl Street Cincinnati, Ohio 
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ii iat Radio tested all a 
and adopted ‘Bakelite 


Detector In the laboratories of radio manufacturers, in actual 
use in all climates and under adverse conditions, 
Bakelite has proven its superiority for radio insulation. 


The reason for this dominance of Bakelite in radio is 
easily understood. Its high insulation value, so essen- 
tial to tonal quality, is unimpaired by time, temperature 
variations or by service. 


Saal Bakelite is generally used for exposed radio parts, 
Soft Speaker dials, knobs, panels and accessories, because its color 
and high finish are permanent, undimmed by exposure 

t or handling. 
The use of Bakelite in the set you buy or build, will 
Pacent Knob insure you against inferior reception through defective 


insulation. It will pay you to make sure that Bakelite 
is used in the radio set or parts that you buy. 


Write for Booklet 25 


BAKELITE CORPORATION 


CS) 247 Park Avenue, New York, N.Y. 
Chicago Office: 636 West 22nd Street 


THE MATERIAL OF A THOUSAND USES 


| © This seal on « radio or toot advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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Your Christmas Tree 
(Continued from pase 69) 


mord long (A), fitted together as shown 
in the plan, so each in turn is butted 
against one board and nailed to the end 
of another, The four partition off 
contral space determined by the diam- 
‘eter of the tree. ‘This ia all that the base 
requires. ‘The ends of the boards may be 
slanted or otherwise trimmed down, but 
for the purpose of utility you ean fit 
boards to their upper edges (B), forming 
shelves on which the Christmas gifts may 
arranged. 

‘When the holiday festivities are over 
and the time has arrived to remove the 
tree and return things to normality, a 
trail of needles generally marks the path 
of the tree to the door or window from 
which it is thrown. ‘This muss is un- 
necessary. When the tree has been 
dismantled, lop off its branches one by 
one with @ small saw until nothing re- 
mains but the trunk. The cut boughs 
then may be. packed in » bushel basket 
‘or coal hod and carried out, or, if there 


ee >OCOIP™ 


Mig. 2, How toreplace Christmas-tree orna- 
tent hangers, and homemade decorations 

fs fireplace, made into a glorious fire. 

At our home, this means of disposing of 

tthe tree is an event long anticipated. 

In purchasing troe ornaments, you can 
expend considerable money, but with 
careful handling and proper ‘packing for 
storage between seasons, the amount of 
breakage will be small, and the bulk of 
tthe trimmings should last indefinitely. 

Broken glass ornaments are usually be- 
yond hope of repair, but lost hangers, 
not infrequently the cause for putting 
aside ornaments otherwise in good con- 
dition, are replaced easily. Taking, for 
example, the glass ball ornament shown 
at A, Fig. 2, it is necessary only to tie a 
piece’ of thread to the center of a burnt 
match or toothpick and slip the match 
into the opening in the ball, allowing it 
to drop below the opening so it will turn 
‘to a horizontal position, as indicated by 
dotted lines. 

‘Homemade ornaments are coming into 
their own again, as in the days before 
commercial decorations were plentiful. 
‘Making them is a favorite occupation of 
children at school and at home. It gives 

(Continued on pare 
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Bench Lathe 
Complete as 
Illustrated 


Price $36 
Turning and Boring in 
your home shop 


/ S soon as you set up this 

lathe on your work-bench, 

you are ready for all sorts of 
boring and turning jobs. 


- Just the right size for a small 
workshop. Length over all, 25 
inches; height, 1134 inches; 
swing, 7 inches; extreme distance 
between centers, 12 inches. 
‘Weighs only 30 pounds. 


Well-made and finished with 
black and red enamel, The bed 
is milled. All working parts 
handsomely polished. Live epi 
cone bearing to take vp 
toad Spl pekeated 
lever feed. Cone pulley has three 
steps—1'%4, 214 and 314 inches 
in diameter. 


A complete line of atta: 
ments is available to fit this 
lathe, such as slide rest, lathe 
tools, compression check and 
collets, milling attachments, tur- 
ret attachments, etc. 


Bench Lathe No. 494 


Same construction as No. 125 above, but slightly larger. Length 
‘over all, 31 in. Height 1114 inches. Swing, 7 inches. Extreme dis 
tance between centers, 18 inches. Weight, 36 pounds. Price, $40. 


Interesting Bench Lathe Booklet Free 
Shows all the Goodell-Pratt Bench Lathes, also various attach- 
ments that enable you to do all sorts of turning, boring, milling, 
sawing jobs, etc. Gives the amateur mechanic many new and 
valuable hints for working out his ideas. A post card will bring 
you a copy of the booklet free. Just ask for the Goodell-Pratt 
Bench Lathe Booklet. 
© GOODELL-PRATT COMPANY 

GREENFIELD, MASS., U.S. A. 


Loeniths, 


Makers of Mr. Punch 


GOODELL PRATT 


1500 GOOD TOOLS 


Counter Shaft 
Price $11 


“130 


© This seal on radio o tool advertinement signifies the approval of the INSTITUTE OF STANDARDS, See page 6 


2 


Mee 


POPULAR SCIENCE MONTHLY 


Hogs for Work 


OBS that take an hour with open-end 

‘or “monkey” wrenches, are half-hour 
‘snaps with a set of Blackhawk “Q. D's", 
Click a snug-fitting socket onto one of 
the handy handles, and you have a sock- 
et wrench that saves time and temper. 
Why toil with old-style tools? 
Nothing delicate about Blackhawk “Q. 
D's”. The heat-treated special steel sock- 
ets are far too rough to break or wear 
“sloppy”. The balanced handles with com- 
fortable hand-fitting grips are extra thick. 


If your dealer has not yet been supplied, 


write direct for details and prices. 


BLACKHAWK MFG. COMPANY 
(Formerly Ames 
Dene. b 


Also manufacturers of 
Blackhawk Water Pimps 
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Your Christmas Tree 
(Continued 


Fie. 3. A unique window wreath iuminat- 
edi at ght by © Bashing clectrc lhe 
them the pleasure of feeling that they 
have a part in the holiday preparations 
and also shortens the interminable wait 

{or Christmas to arrive. 

‘A few suggestions for homemade orna- 
ments are shown in Fig. 2. Strings of 
beads can be made of cranberries and 
lass beads strung upon linen thread, then 
gilded as at B. Squareahaped cornu- 
copias for small Christmas candies can 
be prepared as shown at C, Each is 
made of a piece of colored paper Inid out 
‘and cut as indicated, then folded along the 
dotted lines, and the side edges lapped 
and pasted.’ A piece of tinsel cord forms 
the hanger. 


STARS of different sizes, cut out of tin- 
foil, make pretty ornaments, At D is 
shown a five-pointed star that may be 
laid out easily. Divide the circumference 
of a circle of the desired diameter into 
five equal parts, connect each point of 
division and two opposite points. with 
straight lines, and the star is formed, 

‘While on the subject of tinfoil, do not 
forget that you can slash pieces of it into 
narrow strips to hang over the tree 
branches as shown in the photograph on 
page 69, in imitation of icicles, though 
bunches of these strips can be- pur- 
chased so inexpensively that it hardly 
pays to bother with cutting them. 

Cardboard cottages sprinkled with 
“diamond dust” are attractive ornaments, 
A suggestion for one is given at E, and at 
F is shown how to lay out the walls in one 
piece, Draw the walls, with door and 
Window openings and trimmings marked 
off with crayons, as indicated; cut out the 
Piece, fold on the dotted lines, and paste 
‘the ends together. Then cut a piece to 
form the roof and a piece for the base, and 
glue them to the wall edges. Build the 
entrance pergola of match-sticks. When 
the cottage has been assembled, coat its 
ce with paste, then sprinkle with 
ymond dust" which is powdered mica 
sold for imitation mow. 

A Christmas greeting added to the 

‘Continued om bt 95) 
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¢ Camera 
for Christmas 


The Lens: 

Kodak Anastigmat/.7.7 lens isa 
sharp-shooter—it puts keen defini- 
tionin thenegative. Result, snappy 
prints—and enlargements when you 
want them. 


The Shutter: 


The Eastman-made Diomatic 
shutter has four snap-shot speeds 
up to 1/100 second as well as time 
and bulb actions, and these sj 

are accurate. This precision, plus 
the presence of the automatic ex- 
posure dial which gives the proper 
timing at a glance, means correctly 


exposed negatives. 


Pocket 
hr 


‘Kodah, 
or 


Ecard from 4 meat made wih 14 
Serr IL. "Thar tamara meker such 3 
‘86t‘eden’ sou want eforgements Sou can hot then. 


No. 14 Pocket Kodak, Series II | 


With the equipment as described above, you 
can count on sharp, properly timed pictures 
that would satisfy an expert. And to work the camera 
is simplicity itself. For example, as you open it up the 
lens springs into picture-making position. 

The 1A, Series II, is the kind of a camera you would 
be happy to have or glad to give. 


Pictures 214 x g3i. Price $26. 


Eastman Kodak Company, Rochester, N.Y, rie kodak city 
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Differ 


HEN you wake up on Christ- 
‘mas morning and see your own 
Lionel Model Railroad- 


You'll be the happi 


t boy in town. 


Lionel engineers are skilled in the art 
of developing electrically and mechan- 
ically perfect Model Trains and Rail 
road Accessories in exact reproduction 
of thelatest bigelectricrailroaddevices. 


For twenty-five years they have built 
Lionel Model Railroads, Multivolt 
‘Transformers and Model Railroad Ac- 
cessories that Jook Jike real trains and 
work like real trains. 


Lionel Standard Locomotives for 
1925 are more powerful than ever. 
‘They are equipped with the wonderful 
“Three-point armature shaft bearing 
Super-Motor” and new reduction 
gearing that greatly increase hauling 
Power and reduce current consumption. 


Be sure to examine the great de 
of Lionel Locomotives, Coaches and 
Accessories—the powerful 8-wheel, 
twin-motor locomotives for bothStand- 
ard and “O” Gauge Track—real elec- 
tric headlights—Lionel automatic 
couplers—the latest 6-wheel trucks on 


Lionel Trains and Real Trains 
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Only in Size! 


the largest Pullman and observation 
cars—interior car lighting—everything 
that represents a real railroad. 


‘Take father and mother to your store to 
sce these amazing Lionel Model Railroads 
‘Then you'll know and they'll know why 
more Lionel Railroads were sold Inst year 
than any other make. And remember 
Lionel trains are lowest in price consistent 
with high quality—complete outfits from 
$5.75 up. {Slightly higher in thefar West) 


Forsale at all food toy, hardware, 
sporting- goods, electrical and 
department stores. 


THE LIONEL CORPORATION 
Dept. B, 48-52E. 21stSt., New YorkCity 


December, 1925 


Iratnaban A operons str 


“STANDARD OF THE WORLD SINCE 1900” 


ONEL*285 TRAIN 


MULTIVOLT TRANSFORMERS 
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Carriage in Snowtime 


AN one who has had to push a baby- 
earriage through the snow will ap- 
ate the advantages of the snugly 
Inclosed child's sled illustrated, Te" is 


miniature auto und is lore 
‘enough for a child up to three years of exe. 

‘The wooden framework is 16 in, wie 
22 in, high, and 8 ft. long, and is cove 
with tin, ‘The radiator is made of 
mesh wire painted black. 

‘The inside {s upholstered in black 
| tation leather. ‘The outside is. enameled 

| black in the upper part and light blue in 
| the lower.—Oscan Strmia, 


Your Christmas Tree 


window wreath gives it a personal touch 
Tluminate it and it will be visible by 


ight as well as by day” Put the light on 
| a flasher and the greeting will be almost 
tu emphatic as spoken words 

In Fig. , which illustrates the electric~ 
lighted wreath, A shows the back of the 
| wreath. The dlameter should be 16 in. 
| or more, that the lettering may be made 
large: Bisa buck view of the wreath with 
the greeting card and light; C ia a detail 
of the card and light, and. D shows the 
Automatic Mashing. device, which can Le 
purchased at most electrinai supply houses. 
‘Th completed wreath is pictured at E 

Tule lines acrocs the ard between 
which to letter the greeting. Cut them 
ut and back ‘up ‘the openings with 
transparent red paper. 

‘Mace the block ase for the lamp re- 
ceptacie about in. aquare, Bore a hele 
fhrouh it fora lamp e-rdy serow a porce- 
ain recebtacle to the block, and connect 
the wire withthe receptacle and an attach- 
ment plug 

“That the lighted wresth may express 
“Happy New Year” ss well as “Merry 
Christmas,” make x second card to fo- 
fert behind the wreath fer the week fol- 
Towing Christmas. 


© m 
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Inspires Gratitude 


for¥ather or Mather 
forSon or Daughter 


Sar or 
forDearest Friend 
HIS Christmas 


Portable may be 
had in our handsome 
Christmas package 
without extra charge. 
For sale by over 5,000 
dealers and Reming- 
ton branches every- 
where. Easy payment 
terms, if desired. Write 
for illustrated booklet, 
“For You—For Every- 

body”. Address De- 
partment 67. 


REMINGTON 
‘TYPEWRITER COMPANY 
fay, New York 


r 


Remington Portable 
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Safeguarding the lanes of speech 


The New York-Chicago telephone cable has been completed 
and is now in service. A triumph of American telephone engincer- 
ing, the new cable is the result of years of research and cost 
$25,000,000 to construct. Its first reach extended along the 
Atlantic seaboard, then steadily westward until this last long 
tection to Chicago was put into service. 

To the public, this cable means dependable service irrespective 
‘of weather conditions, It is now not likely that sleet storms, which 
at times interfere with the open wire type of construction with 40 
to 50 wires on a pole, will again cut off the rest of the nation from 
New York or from the nation’s capital as did the heavy sleet 
storm on the day of President Taft's inauguration. 

‘The new cable means speedier service, as it provides numerous 
additional telephone circuits and will carry a multitude of telephone 
and telegraph messages. It would take ten lines of poles, each 
heavily loaded with wires, to carry the circuits contained in this 
ost modern artery of speech. 

‘This cable, important as it is, it only one of the Bell System 
Projects that make up its national program for better telephone 
‘service to the subscriber. It is another illustration of the System's 
intention to provide the public with speedier and even more 
dependable service, 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 
BELL SYSTEM 
" One Policy, One System, Universal Service = 
‘TO 
Audels Handy Book of Practical Eleetrcity, 1 Vol. $4 


Pe in, Pe. Bg a a ong 


ea Peerrcty for fron emma 
COUPON Seared 


Name, 


Grange oti | Addren - 
iets Chey Sasa | Employed ty at 


ie HomeWoneshopll| 


Novel Puzzle Familiarizes 
Children with Figures 


QUICKLY and easily a this novel 
puzzle can be made, it is certain to 
give the children many hours of amuse- | 
ment. 

‘The base is a piece of wood 14 by 23 
by 84 in. The parts for the top are cut | 
from wood of the same thickness, as are | 
‘the number blocks. A cardboard shim is 
placed between the bottom and the top 
arts 80 that the blocks will have a small | 


CARDBOARD SHIM 


he block 
bers are 


juggled around until the nue 
snged correctly in the trough 


amount of clearance when the celluloid 
‘over is tacked in place. | 

‘The recesses and the blocks must be 
sandpapered so smoothly that the blocks 
‘an alide about freely. It is well to round 
a title the left-hand edger of each block | 
to facilitato ita entrance into the trough 

‘The object of the puzzle is to get the 
numbered blocks into the trough at the 
lett in their proper order. ‘Thin ix ace 
complished by shaking the puzzle, An 
tach block slides into place itis held from 
sliding back again by preasing down. the | 
celluloid top ‘immediately above. it. 
Doxauo W. CLANK. 


Small Fan Motor Adapted 
for Whipping Cream 
SEX a eneth of copper tubing and 

‘a rubber tube are needed to adapt a 
small electric motor for whipping cream. 
‘A amall hole is drilled near the upper end. 
of the copper tubing and one inch at the 
other end is bent at a right angle, the 
point being co 
premed to form a 
flat nozzle. This 
in attached to the 
motor, after the 
fan has been re- 
moved, by means 
ofa tight-fitting 
rubber tube 8 in. 
long. 

‘As the motor 
rotates the cop- 
per tube, a spray 
of air is drawn 
down through the 
upper hole and 
shot through the 

I thetube 


may be kept steady by placing the fingers 
lightly around it. 

‘This device whips malted-milk drinks 
to foam in short order, thoroughly creams | 
oil dressing, does not splash the liquid, 
and always works quietly, in short, is a 
constant delight to any housewife.— | 
Owen Lovzuor. 
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a ‘Me ongine By touch of the finger | 


Of course -you,want an 
electric train for Christmas 


But be sure you get a real one 
with all the 192 improvements 


are many new, exch the switch. And thi 
in the 1925 Ives E| 
I bring you hours and 
of wonderful fun. 


rains that 
days and 
Probably the biggest one of all is the 
electric reversing locomotive that made 
such a big hit last year. 

This year the noted Westinghouse 
engineers and skilled Ives workmen 
control switch 
even move the 
ontrol switch for 


tyke the mod 
ce the modern eau 


Every locomotive has worlds of power an 
 chans a0 i¢ can pall long tras 
speed. The emall rotors in the lower 

es are as carefully made ar the 
areas powerful i. proportion to 


There isan almost endless variety of pass 
fi lctric target signals and 
sh electrically-operated 


that now yoi 
lever, You 
the speed you want, ‘Then just a pres- 
sure of your finger on the button—the ty 
engine stops! Another touch—it backs! uri. 


plete $50 electric 


sxe Book in colors } 
‘about the new features Al 
SEND for the 32-page book of Ives T: 
Accessories. It contains illustrations in colors 
ff the fall ine and tells all about the new 
1925 “features exclusive with 


Esactly like the modern 
equipment of famous railroads 


Te’s a great sensation to tee your 


tells 


‘any position on the track with 
hand." Remember, boys, 


1923 
Ives. Mail the coupon today 

Tves have electric’ reversing ke 

the automatic push button co 


i 10 cnc Speed me on my way 
repieimngt tia linden atinte'pct tolBridgeport= IIL bring 
Sisters | een anes you fe IVES Book 


‘THE IVES MANUFACTURING CORPORATION 
Dept. E3, 198 Holland Avenue, Bridgeport, Conn. 


IVES? ™< 


ook, lated, fa 
Teste Taga Saale 
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Sitting pretty on top of the world 


| | / cou | 


HOMES whose radio sets are batteried with 
Eveready Columbia Ignitors have the pick of the 
programs of America, Eveready Columbias put 
you on top of the world by radio, They light the 
filaments of dry cell tubes day after day, night 
after night. Wise buyers always specify them, 
just as did the engineers who took this battery as 
‘the standard by which to design the dry cell tubes. 
That's why Eveready Columbias are as supreme 
for radio as they have been for years when used 
for ignition and hundreds of general uses. There 
is an Eveready Columbia dealer nearby. 
Manufactured and guaranteed by 
NATIONAL CARBON COMPANY, Inc. 
New York San Francisco 
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Popular | Constructing Durable 
uses with Concrete Fence Pi 

include— | FJOW the cormer-post 

raiio “A 


8 engine ignition 
(racor ignition, 
ring Fords 
fring Plamen 

heat regulators 
Sootbells 


protecting bank 


calling Patlman 


motor host 


ch corner 


crete props. The resulting corner is of 
the greatest strength and durability, 

On the Minnesota farm where this fence 
was built, caps were added to the three 
posts at each of the fence corners to make 
them more ornamental—F, L, CLARK, 


Bevel Hay: lapted to Serve 


metal or tele- 
graph type is at- 
tached to the 
slotted blade of 
the bevel, and a 
acriber made of 
drill rod i 
clamped in the 
binding post ns 
illustrated, — 


wale 


“la mans ys 
wb, PARE ee 


oan s 
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A Bargain You Can’t Ignore! 

Every Member of the Family 

Will Use end Enjoy it! Try i 
Free, and See! 


gag 6 


A generous free 0 
‘most liberal terms if you buy 


GET YOUR typewriter now. A 
renuine Shipman-Ward rebuilt 
Inderwood is the one you want. 

“the machine you will 

eventually buy!” Every- 

one needs it; now anyone 
can afford Don’t send 

a cent—but do get our 
Eig, special’oier— cule 
M> valuable book on 
typewriters and 
typensiting fire: 
‘You can learn to 

write on this stand- 

ard-keyboard machine in one da} 

A week after the expressman has 
brought it, you'd feel /ost without 
it. A trial will prove it—and doesn’t 

cost you a penny! 

Our rebuilt plan gives you the 
best machine, and saves you a /ot of 
mosey 


dard writing machines. 


RRR RRR ERR R RR RR K KRR R R 


: Act NOW If Ever!: 


RRR RK KR ROR ROR RR KOR RR RK RRR H 


tba Vasa 0 hoi mains bnew ba, Undress) 
Fee eet setae to It yos know epee, you know ta 
No.5 0 eo a meat tie he were. pees werk nd te ent seed Gf a0 
panne Tiaresods If pon save sever omod a 

Tae oto bottom; ela typewriter, start with the finest! One 
oxiy iclenors Sve eo satin Gayl at Jou ly 
seiPertlageondien: New ypewrtes Hie! Bu, the tne to acts 
ft corny quareateed foe's yout NOW. Don't mss out on 
‘we guarantee these completcly rebuilt this present bargain offer. 
Undarwoods five years: That's cur Deattdo toner wthost the 
Better-Than-New Guarantee! And we convenience of atypewriter. 
guarantee a big saving in money! Our modern method of re- 


building, and our economi- 
Pay Like Rent cal resale plan remove the 
We don’t ask for a cent 


last reason for not owning 
now. Nor any money at all, 


this time-saving. money - 
making, educational device. 

unless you are completely 

won by the wonderful writ- 


Free Trial Plan 
ing machine we ship you for Our plan gives you the 
an unrestricted 10-day free trial. When opportunity of @ thorough 
you do buy, take advantage of our very érialbefore you buy. Yourun no risk what- 
Iiberal scale of monthly payments. A host ever. You start to pay for your typewriter 
‘of our patrons have paid for their type- after you have found it the one and only ma- 
writers out of money made typing work for chine for you! But get the facts before this 
‘others. (One woman made a thousand dollars ot of machines is all in use. Clip the infor- 


Own a Typewriter 


mation coupon before you turn the page.) 
It will pay you! Note the very useful book 
‘you will receive free! Write for full particue 
Jars at once. 


Valuable Typist’s Manual 


FREE! <« 


Get our catalog. that 
{Gil ow we ebal 
{ese wonderful Under- 


© 
GWAl 7. =e 
[MAIL tose 
Pipgen eer, ih Toe Wie Nana 
eae 
io — 
| wren a 
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HERRY GIFTS FOR HANDY HES 


be sure they are good tools 


Simonds tools: 


Look 


for the name Simonds— 


itis your guarante 


of the 


finest cutting qualities, 


IMONDS 


Pronounced $}-MONDS 
SAWS FILES KNIVES STEEL 


SIMONDS SAW AND STEEL COMPANY, Fitchburg, Manachusetts 


The ne Makes” 


‘eithdoubie 
‘readobone 


$7.50 


° HOWE 


Radio Receiver 
=A Practical Crystal Set — 
for a Worthwhile 
Christmas Present 


“GROWN UPS" as well as the “Young 
Folks” will appreciate the HOWE— 
especially in ‘homes where there is 
no Radioor where an exta Head Phone 
Set can be used independently. ‘The 
HOWE brings in loud and clear all sta- 
tions within a 25 mile radius and has 
‘dood selectivity. installation very simple 
complete instructions furnished, 


250,000 now in use. 


yur deter "ye wl hip iter the Receiver 
‘haere fhe Compt Seon Recabe of 


Howe Products Co. 
130 N. Green Street 


‘Bevnch hore and Serie Shays a Pape! Caer 


| Anee, 


Shop Special 
No.7 


5250 


Make a real shop 
in your basement 


complete 


from lighe socket. 
od ciealar mw, pits 
ithe and sharper at slighe extra com A 


eal’ machine’ Leal toe home ss, Send 
‘The Parks Ball Bearing Machine Co. 


1547 Knowlton St., Cincinnati, Ohio 
(can Fey 98 Rae Da Manta, Canada 


| soft wood, whittle 


Folding Jewel-Box Opens Flat 
when It Is to Be Dusted 


EWELRY boxes of ordinary design get 
dusty in time, and pins and beads are 
apt to catch in the corners. This objec- 
tion is overcome in the box illustrated, 
because it ean be opened flat for cleaning. 
‘The case is 10 in, long, 7 in. wide, and 
5 in, deep and is made of Honduras 
mahogany 
yin. thick, 
‘The front, 
back, and 
ends are 
ged tothe 
bottom with 
brass hinges 
that are 
screwed to 
the top surface of the bottom and the 
lower edges of the aides and ends. The 
top is hinged similarly to the back. 

A hasp and brass staple hold the top to 
the front when the box is closed. Small 
brass dowels and mating sockets aid in 
holding the end wings from falling out- 
ward, and a set of dowels in the front and 
top further in keeping the whole 
rigid. Strips 14 in, square are glued in as 
shown for stops, 

The box was 


How the trinkec case 
seopeare when coved 


any wood dye, and given a satin surface 
‘with wax well rubbed in, ‘The inside was 
stuffed and covered with old-rose satin, 
the edges being finished with old-gold 
braid. —CHARLes M. GREE, 


Any shade of light-gray enamel can be 
obtained by adding minute amounte of 
artist's black oil-colors to white enamel, 


| How to Cut Your Initials in a 


Sealing-Wax Stamp 
SEAL for impressing your initials in 


greased square 
Remove the lead when cool 
aand trim it, if necessary, to an oval shape. 
From a piece of 


ahandle. Drill a 
hole in the lead 
casting and in the 
handle to take a 
tight-Stting 
wooden dowel. = 

Place the 
handle in a vise 
and transfer on 


‘The stamp and the 
teal on en exvelope 


10 


December, 1925 


How to Add a Wide Planing 
Stop to Your Bench 


ven very wide and thin pieces can be 
planed’ ensly with the’ aid’ of this’ stop 


7 THE end of my workbench I have 

combination bench stop and saw 
vvine that is of constant service and yet 
| cost little to make. 

‘Two iin. dply boards were glued to- 
arether to form a very strong board that 
an be depended upon to stay flat. This 
was slotted and fastened us shown to the 
lett end of my carpenter's bench by means 
of two large wing bolts with washers 
under the clamping handles. 

‘The stop can be adjusted s0 as to 
‘tend just a trifle above the bench 
therefore will serve an a bench stop when 


‘The stop also can be raised and ved an 
part of am improvised aaw-bling vine | 


even the thinnest boards are being 
planed. 

‘When raised and backed 
other board, it acta as a rigi 


A Sealing-Wax Stamp 
(Contined from tue 10) 
the lead the initial or letters from a 


sheet of tracing paper turned face 
down to reverse 


Lerree thepattorn. With 
aris 5 | 
ey Set 
: reversed initial in 
Meno oe the lead and cut: 
a groove around 
power theseal asahown. 
wate Basing = 
or on an enve- 
oa lope, drop a bit of 
melted sealing- 
wax on the fap 


and before it 
cools, press the 
die into the wax. 
‘The lead stamp snd CLYDE E. 
iu woodsn handle VOLKERS 


© Thic vet 


| Zim 
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ELECTRIC 
ond 
MECHANICAL 
RAILROADS 


cache? and 


Teint eominnat 
ten 18 Ta Pal 


without Observation Car 
hea Spices cafead 
it “emath 


The Boys of America 
Designed This Train 


The “ALL AMERICAN” —a New Wide Gauge Electric 
When we started to build this New Feature TRAIN we asked hundreds of 
boys what they would like to have in a Wise Gauce Electric Train, that's 
why we say: “The Boys of America Designed This Train” b 
have put into it just the “features” which make it, the logical 
choice” of any boy who knows what a Big Electric Train should be like, 


Exclusive Features of the “ALL Ax 
Jj Automatic Reverse. 2. Automatic Hea 
iadey Rat undetraime with 


There Are Lots of Other “American Flyer’ Models 


Sturdy Mechanical Trains for the smaller boy: * Gauge Electrics that 
any boy would be “tickled pink” to own—each the best in its class. 


Show this advertisement to 
him to show you the new bi 


jour toy dealer. Ask 
“American Flyer” 


Train No. 1221—(No. 0 Gauge Track). Heavy pressed steel electric engine 
with headlight, 8 inches. Complete as shown, including tunnel, station, 
semaphore and automatic mail bag catcher." Double truck cars with 
disappearing couplers, 634 inches. Baggage car has sliding doors. Passenger 
car and observa ce interior electric lights. Eight pieces curved, 
six pieces straight track. Length of train 31 inches.” Length of track 142 
inches. Weight 1014" pounds. Price sees $12.25 


Train No. 13—Engine 7 Equipped with piston rods and brake. 
Cars 534 inches. Baggage car has sliding doors. Ten pieces curved, two 
pieces straight track, two switches. Length of track 160 inches. Length 
of train 25 inches. Weight staid 

3 pounds. Train can be 
switched from large oval 
tosmall oval by opening or 
closing both switches, Price 


sw 4-color Catalog is ready— 


Ask at the Toy Stores to see all the 
quite. an expensive book but 


“American Flyer” Models—if you 


can't find the Outfit vou want we will 


‘ead you one from the factory, postpaid, 
‘on receipt of price. 


American Flyer Mfg. Co. 


we'll be glad to send you one. Just 
‘send us 4 ents in stamps to cover cost 
of mailing. 


2237 South Halsted St., Chicago 


radio ur tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6 


10 


here’s your 
hammer / 


From the “Never Slip” 
Handle to the famous 
Cheney “Wedge” that 
keeps the head always 
tight, it’s a real tool for a 
real job: Just enough 
crown to the face to in- 
sure clean work and no 
hammer marks, just the 
right sweep to the claws 
to make hail-pulling easy 
and a “hang” that you'll 
find in no hammer except 
a Cheney. 


Behind it all there’s 90 
years of experience and 
an unqualified guarantee 
to replace without cost 
any Cheney Hammer 
that proves defective. 
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Bottle Crowns Form Durable 
“Spikes” for Hiking Shoes 


YMNASIUM 
or ordinary 


i 


walking shoes can be 
given the equivalent 
of spikes by fasten- 
ing three bottle 


trial has shown that 
the crowns, light as 
they are, last as long. 
as steel’ spurs, At 
the same time the 


fortable because the 
area of contact between the crowns and 
the sole is enough to give the wearer a 
feeling of balance. 

For some reason shoes fitted with the 
caps do not clog up with dirt or grass to 
the extent that regulation hiking shoes 
do. Several of my friends also found last 
winter that the crowns proved superior 
to ice creepers costing as much as 75 
cents a pair. Any shoemaker will fasten 
them on.—Joun H. SCHALEK. 


Simple Mechanical Substitute 
for Cellar-Light Switch 
JN MANY old houses, where the cellar 
light cannot be turned on and off from 
the top of the stairs, it is a problem to 
know how to arrange a suitable control, 
especially to those who do not own the 
property in which they live and do not 
wish to go to the expense of having an 
electric switch installed. ‘The mechanical 
control illustrated is a substitute device 
that will give satisfactory service if prop- 
erly adjusted, 
‘The switch proper is a flat piece of wood 
‘with a spool or knob on one end, pivoted 


about a nail orscrew at the cellar entrance. 
To one side is fastened the end of a piece of 
string, twine, or flexible cable, which then 
passes through one side of a double pulley. 
In the absence of a pulley, screweyes may 
be used as guides. 

‘The string or twine is wrapped four 
times around the clectric-light bulb and 
returned through the pulley to the other 
side of the switeh. Merely move the switch 
arm when a light is required. This screws 
the bulb in the socket sufficiently to turn 
tthe light on or screws it out to turn it 
off. —J. F. HaRDECKER. 


Te wil 
nt balmy’ warmth from your Heat 
int and save You many dollars in fuel 
Te savings soon pay Its co 


Less Coal—More Heat! 
The CROWN brings the fire to the top— 


phere it belongs and. will do most good, 
Te muises a supply of RED HOT OX YGE! 


with the smoke. gasex—completes com. 
Dustion—gets a greater amount of heat 
from fuel congumption—greatly. aida In 


abating smoke. 


10 Years Successful Use 


Thousand 


use and, every 
CROWN Is 


sing Hts owner. Once ia 
‘stalled on Sour turmace you would not be 
Without it.” ‘Cheaper grades of coal ean be 
red "advantageously. Absolutely autor 
‘atlo—no mowing parts. 


Write for Description 


tale deverotan of 
‘erite for Mt todayl Con 
{tains valuable Information for: every one 
‘buying fuel for dwelling or Industeial plant, 


DISTRIBUTORS splendid business op- 
WANTED! portunity’ for live die. 


CROWN FUEL SAVER CO, 
112 N. 10th Street, Richmond, Ind, 


Sele Canadien Diba 
2284, Vincent Sret, Montreal, Cade 


NEW 
CARTER 
“DIALITE” 


Complete 
with Lamp 
For lighting diale—makes 

sure and’ engl, “Can be usc, 

{ery etch facia co : 
‘Operates on Gor 435 volte Battery con 
sumption negligible. Quarter turn snap 
Switch, single Wole mounting. “See one 
St your dealers, Write us for ills: 
raced folder on other Carter produ 


top 


1926 CATALOG 
~ JUST OUT! 


SEND) FOR YOUR COPY, 


RANDOLPH RADIO CORP. 
159 N: UNION AV. Depts3) CHICAGO, ILL. 
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Home Workshop 
Chemistry 


YOU, can etch, without ditieulty all 
Kinds of marble and limestone, as 
well as the various types of slate. The 
process used is like that of metal etching 
‘except that the etching solution consists 
‘of 10 parts of water and two of hydro- 
chlorie acid, 

There are two ways of preparing the 
stone. If it is large, cover the part to be 
etched with paraffin and build a ring from 
14 to 24 in, high around it so as to form a 
little Jake for the etching fluid. If the 
object is amall, cover it entirely with 
‘wax so that {t may be dipped bodily into 
the etching fluid, 

‘Before the wax is applied, the design 
may be drawn in pencil on the stone; the 
ines will be visible through the thin coat 
ofwax. ‘The wax must bescraped away 
wherever the lines are seen. Every fr 
mentof waxmustbe removedfromthe lines 
ind areas that are 
to be bitten in (mee 
by the acid. On 
the remainder of 
the surface, how- 
ever, the protect- 
ing ‘wax must be 
left intact and un- 
scratched, 

‘The stone now ix 
ready to be placed 
in the acid, or the 
‘acid ean be poured 
into the dam pre- 
pared for it. ‘The 
acid should attack 
the stone neither too vigorously nor 
too slowly. When the bubbles form too 
fast, add a little water; when too slowly, 
add’ few drops of acid. After the acid 
thas eaten into the stone to a depth of 
about 1/32in., wash the stone in running 


‘Bone button etchant 
‘with ripe title 


that have been eaten away 
will appear dull. If desired, these etched 
urfaces may be made smooth like the 
tunetched parts by placing the stone for a 
few moments in a hot acid 

Collar and cuff buttons and other 
‘buttons made of bone and horn also ean be 
etched with monograms or small designs. 
‘The entire object is coated with paraffin 
and the design engraved on the wax as 
previously described, care being taken to 
Temove the wax completely wherever 
design is to be etched. 

in this case the etching fluid consists of 
10 or 12 parts of water, to which one part 
of sulphuric acid has been added. ‘The 
etching process requires from two to five 
minutes. 


‘Wuew your fountain pen_runs dry and 
you have no way of filling it, usually 
You ean obtain a supply of writing fluid 
simply by filling the tube about half full 
with water. Asa rule, there are enough 
ink erystals in the tube to make a fairly 


good writing fluid. 
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= 
for 


Set Builders 


lportiio— ek ol 
POrN Anish and, ‘perrormance 


as 


unrivaled Allen-Bradley features are: 


J Terminals are readily 5 Internal switch: 


for bus bar wire or sired, by turning knob 
terminal lugs. to the left. 
2 Mendes bers 6 teeiebipremeval 
ckeled an 
ep oe 
25 Container ia made of °7 Onenle mountng 
Gensd porcelain chat / makes installation 


excludes moisture. 


sets, 

Specially - treated tiered 

if Srsctally tree’ ce with an 
amazingly wide and 
noiseless control. tremely small. 


Mail the Coupon for Booklet 
pn 
293 tall ® Milwankes, 


Mira. of Graphite Disc Rheostats 
for over 20 Years 
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battery circuit, if de- 


simple and easy on all, 


thick: 
ees 


Gear 
Shifter 


Fast, 


locked, 


j 
Think of 


the 
drills yousave 


The Automatic Ratchet Feed on the 
“Yankee Bench Dail gives an. absolutely 
even preanure- Takes the place of hand- feeding 
Saver drile and. time,” just tw crank 
Friction Feed runs drill down to work. Thea 
Ratchet Feed operate. 
‘ecident-prooft_Automatially knocks off 
Ratchet Fecl at end of upward and downward 
movement, preventing jamming, stripping, oF 
broken gear teeth = 


“Yankee” Automatic 
Bench Drill 


itsrated), Two spend 
‘ age cet 


“Yankee” Christmas Suggestions 


1A Spiel Ratchet Srew-deiver 
Recon Baek Dal 
Re figs ‘Riiche ivase De 
Hat Katie'bal 


‘The gift of “Yankee” Tools for Che 
is sure to be appreciated. Ask your hardware 
dealer to help you ia your selection. 


“Yanbee" on the tool you buy means the. 
‘iemost in quality, eBlcleney and durability 


Dealers everywhere sell “Yanks 


‘Nour Bros. Mro, Co,, Philadelphia, U.S. A 


“YANKEE” 
TOOLS 


Make Bettiv Mechanica 
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Unusual Smoking Cabinet Made 
| from a Candy Pail 


| BY MAKING use of a candy pail I was 
[BRAG we fon walle 
poke peepee 
‘Three pieces of wood 3 by 154 by 30 
ees wee eee 
Se eee as 
eee ae aie 
eke fl I pare 
BLOT. 
pes 
ee 
pole 
See 
ae 
reer 
Are 
epee 
SOE 
rene 
i pare 
scence te pel 
Ppp 
= 
ma nia 
eatin 
usu 
ibeccain tin wi ooh eas 
en 
Spo eae 
se as re oon te 
place just as well. 
itt aaron 
An oil or wax finish is better for this type 
An ag es eee noe ee 
see ete baa eee 
eee 


Discarded Mirror Remodeled to 
Resemble Costly Antique 
THIS charming copy of an oli-etyle 

‘mirror was constructed 
tirely from discarded. materials 
rirror itself long had lain in the atte. 


A novelty stand for 
‘heman wo smokes 


Its 
plain frame was decorated with half turn- 


ings that were 
| obtained by split- 
ting the legs of 
‘an old high stool 
‘The comer blocks 
were carved from 
‘old pieces of wood 
found lying about 
the shop. 

"At the top was 
placed a photo- 
graph of a ship 
colored with 
photograph oils 
and surrounded 
with a border of 
black-and-gold 
paper. When 
covered with 
glass it was dif- 
ficult to distin- 
guish this picture from an original oil 
painting. 

‘The frame was given two coats of flat 
paint and then covered with bronze pow- 
| der in thin varnish. ‘This was distributed 
| evenly by “pouncing” it on to avoid any 

brush marks.—Hanoup B. Scworr. 


Frey inal hr shoul hare i ho 
Salk re eeerend me 
[sete ein pe pore nk 
by eal ie yay 
Stony and compart Fence ave is ld 
pone Beaty cytag veel og 
ed feedacrew in versie Panel ie bar 
i eo te te lar ny se 
3) rand 3” jew opening. 
Pepe tender 
Wt ff rn of 
Ned entho 
LUTHER GRINDER MPG, COMPANY 
utter 


Stop Leaks! Repair BREAKS! 
Maxe Loose Parts Stay TIGHT! 


Smooth-On 
No.1 


TOPS leaks and re- 


stimple application. 


Keeps bolts, nuts, grease cups, tc 
from loosening and dropping off—iakes 
loose handles tight—Joina wood, metal 
for place to each other tightly—holds 
‘om fume Brags, heady luna, ete 


For quick. cheap, lating 


wdhaes by sell 

Ge. Smogih.On No. in 
ons Theo : 
si any hardware store 


SMOOTH.ON MFG. CO. 
514 Communipaw As 
Jersey City, Ned. 


Getting Ahead? 


| Read the advertisements on Pages 138 to 
| 166 this issue if you want to get ahead! 
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—ora 5 Room Cottage 


‘Foes Ofer Thermometers ir Quality Compaen 


HE controlling of heat is one of civilization’s greatest triumphs. An aid in promoting To show you the right 
5 Whether ic is a matter of physical comfort—keeping warm bodily ‘human eficiency. way in unfamiliar 
a —or controlling heat in manufacturing processes, the exact regu- Fee Both Thermennciery OUI 
lation of heat is of the uemost importance. To enable you to get Bees Fever Thermometers 
Ia the great hotels and office buildings, with their hhousands of tenants, Tee Wie OA" nee an Seay 
the engineers have to keep constant watch over the temperatureof theirboilers 4 
to insure satisfactory temperature in the acresof roomsthey are responsible for. ee Fee 
Teor Heat Indicating, Recording and Controlling Instruments—the ‘eter, Candy Thermom- twenty-four hours 
sixth Sense of Industry-~stand watch, nightand day, o insure the uniform _—&tet, Sugar Meter. The ahead with depend- 
heat required. With a Jyeee Thermometer on your privateheating plant you Sirsa cooking pigment 
can always gage accurately che heat of the boiler in your home. paee aE ln ee 


Whether you make piano wire or mighty cables for bridges, metal toys To help you mainain the humidity of the 
or steel girders, whether you bake bread by the mile, pastuerize milk by atmosphere In your 
the carload, pack tons of meat, wherever you use heat in your manufactur- home correct at all 
ing, it will pay you to learn how other manufacturets are using Tyeos bea 


Instruments to get the uniform results thac are absolutely essential to manu- Kowr dealer ait hw tht oA ty 
facturing on a volume basis 


To Manufacturers 
In the fees Line of 8000 different kinds of Heat Indicating, Recording and Control- 
ling Instruments there are instruments that will help you take the guess out of your 
‘manufictuting problems. Ie wil pay you to leara how other manufacturers are using 
the Sixth Sense of Industry to get uniform results. Informative literature on any tyPe 
Of instrument will be sent you oa request. Or our engineer will consult with you on 
the application of Jjeee to Your particular manufacturing Process. 


; ewe Sphygmomanometer, Pocket and. Office 
morrmana] “lor dnstrument Companies Boos Urialsis Glasrware 
Mens Donte Maia fics Factory sis 
jest Briain. | ROCHESTER,N.Y. + + U.S.As Tooe Fever Thermometers, 
Canadian Pants Fete BUILDING, TORONTO Blesins on request. 


THE SIXTH SENSE OF INDUSTRY 


Trcos Temperature Instruments 


INDICATING + ECORDING + CONTROLLING 
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EX answers the eliminator 

problem. The B battery 
eliminator equipped with Mag- 
natron Rex tubes works day in 
and day out—silently and 
economically. 


Magnatron Rex is the product 
of long research by the oldest 
exclusive manufacturers of 
thermionic valves in the coun- 
ty. It has been designed 
primarily and only for elimina- 
for work, 


today! 
for only $2.50. 


Write for FREE «op 
a seaiew of mirth 

Dep'S. Connewey Electric Labn, 
‘Mauston Bnvilding, Hoboken, Ne J. 


SEE- ee SAVE 1/s TO 3/2! 
the big Ps Everything in Radio 


WRITE FOR CATALOG FREE 


RANDOLPH RADIO CORP. 
159 N UNION AV: Dept. 2 CHICAGO. 


BARGAINS ia 
Rebuilt MOTORS 


‘These motors have been taken in trade and 
thoroughly rebuilt in our own. 
Many Standard Makes 
fobbins and Meyers, Emmerson. Marathon 
ctrl Ebete Weigle tetera 
‘These motors are ideal for lathes, blower, 
household washing machines, 


Runs 8 Days with One Winding 
Only a down payment of 10c required 
and we make immediate shipment of 
this beautiful and serviceable watch. | 


ssnall dels 


OLN. Deelite Co., 530 Brosdway, New York 


© This seat one 


Mounting Magazine Prints 
on Fiber Wallboard 


HOW often have you wished for an 
easy and effective way of mounting 
beautiful magazine prints, covers, ot 
colored supplements? One of the ‘best 
methods is to paste them on fiber wall- 
board, which can be obtained. in large 
sheets at a reasonable price from any 
lumber dealer. 
‘The best effect 


is obtained, ana 
rule, if the mount “ih 
Was 

oe 


Js cut so that it {x not very much lar 
than the picture, just ax a narrow, pl 
pictureframe is’ usually in better taste 
than a wide and ornate one, 

Prepare a thick paste by mixing 4 cup 
of flour and $4 cup of water, Coat the 
back of the print evenly and fasten it on 
the wallboard. “Then give the wallboard 
margin around the picture a coat of 
paste. When this is dry, paint the 
margin and edges with gilt or bronze, 
Let this dry thoroughly and then dab it 
lightly in ‘placen with artist's brown, 
green, and blue oil-colors, Rub and blend 
the colors with a rag to give a soft, 
subdued polychrome tone to the mount. 
—Groncn A, Puruuaps, 


‘Threading Short Pipes 


short piece of pipe or a nipple, the 
swrititace ene bea ae 
Sat Syraf haldee the pene ane 
ihe nd ory i pg 
i oes 
Piser see 
Sere the threw 
‘end into the coup- 
metas 


Stee THREAD 


in. the pipe’ vise. 
Then cut the 
thread on the 
nipple. fe 

‘When removing 
the finished nipple from the holder, set 
the pipe vise on the coupling. 

If the bushing in the pipe die is too 
small to pass over the coupling, it is 
Possible to cut the thread without it or to 
slide the bushing over tho 10-in-long 


pipe. 
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_——_——————I 
poet Workahop! 


Decorative Wall 


Bookshelves 
By A. E. Elling 
Hex’ bookahelves, which re 


“I Wonder How He Knows 
So Much!” 


men do you know who surprise you by the wealth of 
their general information and the breadth of their knowledge? If you 
were to inquire, you would find that nine out of ten of these men make 
a daily habit of consulting an up-to-date Encyclopaedia. Here they 
have the knowledge of the centuries—accessible, concisely and plainly 
stated, easy to grasp and to remember, 


How man; 


have regained. popularity 
use of their use by decorators 
in beautiful modern homes, are relatively 
easy to make. If a design such as that 
illustrated below is followed, they have 
| the additional advantage that they ean 
| be taken apart quickly and packed flat 
for shipment, One that I made many 
| years ago has been packed many times and 

traveled thousands of miles, yet it looks 
as well today as ever, 


Nelson’ 


Get Your Facts From 


Every subject on which man w 
Nine times out of ten, the informat 


‘Any good cabinet wood such as pla of to-day, All Encyclopaedias except Nelson's are defi 
mi and essential thing. ‘The information which is obsolete is worse than none at 
oF quartered oul or. ash may be wed.) Hl ail, You do not use a City Directory that is two years old, Why tse an 


‘The parta needed are 2 sides, 
48 in,; 1 bottom, 14 by 8} 


by 874 by 


Encyclopaedia that is five or ten y 's treats upwards of 
1,000,000 topics, has 500 mapa in color and black and white, and 7,000 illus 
trations to clarify the text, including text euts, colored plates, photographs, 
charts, etc 


814 by 27 in,; 1 shelf, 
| and 4 metal mirror plates 

‘Cut a double tenon at each end of the 
top and bottom she 


|2-3°x 758 DEEP x 10" Woh) 
PERE 


ELSON’S 


Perpetual Loose-Leaf 


ENCYCLOPAEDIA 


Research Bureau for Special Information 


Educational Reading Courses 


10° ano 
Borrow 
Shelves. 


subscribers. ‘These 
fe to be equal to a 


Nelson’s Free Research Bureau 
FOR SCIENTIFIC REPORTS AND SP 


3 in, Jong between the shoulders, Make | 
all the cuts square and true, as neat work- 
manahip is especially important in pieces 


SCIAL INFORMA. 


breeder goer per ages TION AND CORRESPONDENCE. | Every purchaser of 
jelson's is entitled to free membership in this Bureatt, If at 
| _ In cutting the small mortises for the ‘any time you are in doubt on any subject, old or new, write 


wedges, be guided by the shape and thick- 
ness of the wedges, which should be pre- 
pared first. Lay out the ends to suit the 
shelves as shown, or in any other way you 


to this Bureau with the positive assurance that ou will promptly receive the 
latest obtainable and most" dependable information. = 


| een mt er die Se ds International Editorial Staff OF oo 
top aiid bottom. Lay out the mortises | [| <crcoc= rempecua, toose. | aS NELSON 
1oP the sel tenors ite larger than || SEASONS. PGRUETUA LOOSE; 1 cnwrtftfaeEat Referee 
would be required for gluing, so that the | I] American Reference Work—ts published | P12 as, Poarh Ave. New York City 
Case will come i «| || trrone of the olde and Iaggl Toters | Fchngn SEW ras Sana OO 
Ti you know of convenient mill having | | national Publishing owes, ‘Phe Edters 1 ia, ite ca 
a band of jigsaw, the scrollwork on the | [| fo-Chief is Joh’ H h I ean hori: t 
tase ends and the wedges an be done | {| 1.0. 1 Suen 
dickly and cheaply’ by machine: other- Eacrh saree fect 
| ise you will have to cut them by hand | Hp po ea 
| with 4 fret, turning or compose saw || SLche, University of Tir eal ene 
| and finish with a. cabinet rasp, files, ||| Tisseatotcontrivutors ineiodes men and! 
scraper, and sandpaper. | ]]| women foremost in scientific, profes | 
"The ‘intermediate. shelves have two | || Sonal'and public Wer whe are them. | 
| seine dowels in cach end. These peo- | [| selves mating hatory. a ie 
(Contino ont J ae ei oma aoe 
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RADIO 
"RITHM ETIC 
For Example 


How Near are the 
Far Stations? 


That's an easy one. ‘They're nat 
far away ot ally they're right with 
‘you, performing antics on your 
‘aerial, trying to make themselves 
heard, 


Give them a real chance by 
Keeping your batteries fall of pep. 
‘That another eary onel Just pot 
the job up to a Westinghouse 
Rectigon. 

ts for +A" batteries and «B 
batteriess and your automobile bat- 
tery will get a full kick out of this 
handsome litde helper, 

‘There's no muss or fuss when 
you use the Rectigon. No acids or 
chemicals. No moving parts and 
no noire! It’s a high quality, 
Westinghouse Product throughout, 
guaranteed to make your storage bat- 
tery radio sct satisying and complete. 

ENUNSHOUEE ELECTRIC & 


INCTURING COMPANY 
South Head, Indiana 


senaeceam a 
fsctee ee 


Rectigon 
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Special Box Keeps Oilstone 
in Perfect Condition 


LTHOUGH it has been in constant 

‘use for 20 years, my soft Arkansas 
oilstone never has glazed and is as clean 
as when it was new. The secret is that 
it is kept moist all the time with machine 
oil thinned with kerosene. 

il will ereep over the top of a wooden 
vilstone box, s0 I formed a heavy tin 
receptacle over a hardwood block of suit- 
able depth and ! in. longer and wider 
than the stone, Pieces of 1/16-in. brass 


Sa" 


‘machine oil Uhinned with Revonene 


wire 34 in, long were soldered in the pan 
to separate the stone from the container, 

‘The pan was set in a wooden box with 
a cover. Two serews were inserted in one 
end of the bottom and filed to form V- 
shaped points, which prevent the oil- 
sstone from akidding in use. By simply 
turning the stone over, a clean, oil-soaked 
surface is always ready.—W. M. BAYRER, 


Decorative Bookshelves 
(Gontin sed from bese 107) 


ject }4in. Corresponding holes are bored 
in the bookease ends to make the spacing 
between the shelves, in this instance 12, 
10, and 8 in. respectively. This provides 
room for at least 75 books of varying sizes. 

‘The scrolls and mortises and tenons 
should be cleaned up carefully with a 
‘wood file, scraper, and sandpaper before 
assembling. 

‘The front edges of both shelves and 
‘ends may be beaded, molded, carved, oF 
left plain. ‘The steplike arrangement may 
be omitted and the shelves and ends made 
of one width, 814 in. ‘The case still will 
ook very well. The construction ean 
be further simplified, of course, by simply 
nailing or screwing’ the parts together. 
‘The wood may be finished with wood dye, 
shellac, and wax or varnish. 

‘Mirror plates, to be obtained in most 
hardware stores, are well adapted for 
hhanging this case. Having decided the 
potition on the wall where it is to go, tap 
the plaster gently with a hammer to 
find the location of the wall studs by 
sounding. Then fasten the mirror plates 
to the shelves in such positions that the 
wall screws will enter the studs and not 
merely the lath and plaster. Four 1}¢in. 
No. 10 screws will hold the case. The 
parts will go in a box 6 by 9 by 4 ft. 


December, 1925 


Wien Joreemen Aijpstable Hom 
wl a oul 


sie ad 


Vir and Inclode hana sete 
cam ne chest a) sage Foe, 
‘se "coupen TOBA) 


mee TT 
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Tests Show Ford 
Can Run 41.4 Miles 
On Gallon of Gas 


fay, at 426.1565 Eleventh 
recs Mieaubee,"Whconalte 


‘See pare 6 
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Spring-Supported 
Cradle Lulls a 
Baby to Sleep 


By 0. M. Salisbury 


HEN the first baby came, we 
found she slept best on a pillow 
in one of the old-style rattan 

baby-carriages, It was balanced so nicely 

on its springs that if the baby moved, the 
carriage “jiggled” and often soothed her 
into slumber again. But the carriage 
was a clumsy piece of furniture in the 
bedroom, was not always in the house 
when needed, and, what was more im- 
portant, the child soon filled it too full. 
‘We were loaned an old-fashioned cradle 

with rockers, but, instead of quieting a 

fretful child in the night, it had a tendency 

to roll her back and forth unless rocked so 
very gently that it had no effect at all. 


‘A touch of the hand of even the baby’ 
‘wm movement makes this evade "ese 


‘This led me to make a cradle incorporat- 
ing the vibratory idea of the baby- 
cuctiage, After raising five babies through 
‘eradlehood, we consider it the most sat 
factory thing for its purpose that ean 
be made. 

‘The idea is simple and any one able to 
tuse tools can work it out easily, with any 
degree of elaboration desired. 

Firat make a frame or box from 1-in 
stock the right size to hold u large pillow 
‘or small mattress. ‘The sides can be cut 
to a curve at the top to give a pleasing 
effect, and they should be deep enough so 
that the child cannot roll out—say 10 in. 
at the foot and 12 at the head. 

Do not put in a aolid bottom, but nail 
44 by 2 in, slats across at 2-in, intervals, 
‘They allow ventilation. 

‘Next, make a frame about an inch 
larger each way, inside dimensions, than 
the box. Rip a piece of 2 by 4 in 
seantling to make the four 2 by 2 in. legs, 
and make them a little longer than may 
seem desirable. Use 1 by 4 in. material 
for the side and end strips and set them 


outside of the legs and the end strips on 
the inside. To brace the legs further, 
mortise 1 by 1 in. cross strips into the legs 
about halfway to the floor. 

‘About 4 in, from the head end, nail or 


flush in the legs, with the side strips on the | Keats 
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What PORTERS 
time-savers do- 


the difficult places, 
nudles $0 that tool caf g 
wes, etc. Ver 


eis the nu 


H-K: PORTER": 


EVERETT, MASS. 


SEND NO MONEY| 
2. Genuine Diamonds 4/100 Each 
“Sotta’ Sod” ro 


MULTIPLIES 
DIV 


HOPE RUBY 
Se Spc Tee Ree Tre 
Stree he cy 


Setter Fe Cae BF CM HD er, 
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| 
Macon se Battie. | 


Battal. 
Bee a eh 
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ONS for | | 
buying No. 61 | 


1, Tehas made goodin two years 
of the ‘harden servi Bonet 


‘mobile factories, for example. 


2. 1 pase ich honors the 
igoroustextsof PopularScionce 
Inscirute of Standards 


3. 1c is beautifully finished; 
you'll be 


4. Superior siting hd 


Proud to'own it, 


rene for 4 
ratchet, o 


5-3 blades 3 ways of work = 
ier can doy and eee” 


tor 


‘Three actions—tight 
cor left pital; righe 
eleteratcher; plain 
Krew driver. 
Three blades— easly 
Inserted, with postis¢ 
2 Jock; easily removed. 
Special steel, each 
blade tested individ 
wally. 


Vi fi of 
aati 


MILLERSFALLS 
COMPANY 
Millers Falls, Mass. 


24 Warren St New York 
9 80, Cliatom Se Chienso 
of 


Meckani Foe Fhatoms 
“snd dato Tote 


Me iGme Workshop 


Decorative Table Constructed 
by a One-Armed Man 


EN who are crippled severely often 
Mita enamonttt nal" cones 
profit in light constructive work. ‘The 
results they accomplish are frequently 
astonishing. ‘The table illustrated, for 
example, is the work of Charles Hullinger 
of Oakland, Calif., who lost his right arm 


Chante “Hallingee 


just below the shoulder several years ago. 
In a letter accompanying the photograph 
he writes: 


Being fond of tools and machinery, 

Thave tried to overcome the handicap. 

I made a jigsaw out of an old sewing: 

machine and that is what was used (0 

sar the table legs Tinie the piece 

with a mission stain, one coat of shellac 
and two coats of varnish rubbed down 
with ofl and pumice-stone. Thad no 
assistance of any kind. 

A feat of this kind is a striking indica 
tion of what ean be accomplished in the 
home workshop through persistence and 
enthusiasm. 


Spring-Supported Cradle 
(Continue from page 108) 

screw a 1 by 6 in. piece on the two side 
braces, and fix a corresponding strip on 
the bottom of the box. Support the box 
inside the frame temporarily #0 that the 
1 by 6 in. pieces are about 8 in. apart and 
the foot is lower than the head. Fasten 
the foot of the box to the foot of the 
frame with two 2-in. butt hinges, screwing 
‘one-half of each hinge on the top edge of 
the end strip and the other flat against the 
footboard of the box. 

‘Between the two 1 by 6 in. strips, 
fasten with staples two or more spiral 
upholstery springs so. that when the 
pillow, bedding, and babe are in the box, 
it will be balanced nicely, with the head a 
little higher than the foot, and will spring 
up and down easily. 

‘When the rough work has been com- 
pleted, cut off the legs according to the 
height of the mother's bed so that when 
her arm is outstretched, the hand will 
rest easily on the side of the box. Put 
castors under the legs, paint the wood- 
‘work the desired color, and then enamel i 

Such a cradle is most successtul 
quieting a restless or light sleeper. ‘The 
‘other soon becomes 20 accustomed to it 
‘that when the babe fusses, she will put 
cout her hand and rock the cradle in her 
Sleep... Even the kicking or turning of the 


child will start the soothing motion. 


The New Yankee 
$1.75 


Dependable, as always, 
but with many new fea: 
tures of grace and beauty. 
With luminous dial that | 


tells time in the dark, 82.75 


@ 


Wrist Radiolite 


A. serviceable 
watch for women, 


boys, girls, sports: 


men, motorists, ete 


© This seat on a radio oF tool 
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SH a 
==) ERLAsNew Audio 
| Wiring Miniature Candles 


Exacting laboratory tests show that 
|S en Liew ules 

; gives . 
and evenly all notes are amplified at 
imguecier fom 3210 10,000 olen 


FEW homes do not require a 
electric wiring after completion, 
wtall the extra wiring often is dificult 
and expensive, and sometimes impossible. 

If the wiring is for purely ornamental 
fixtures, such as candlesticks over the 
mantel or in an aleove, it is possible to 
save e-pense by using ‘miniature lamps | 
lit by one o more tranaformers of the type 


N amazing improvemen 
has been made in audio 
Amplification. A new trans 


‘Christmas-tree lights and | former—the Erla Concert upon the tubes for ampli 
dloorbells. Ordinary in- | Grand —pives, unusually et tion. Conseqn , 
snulated bell wire or double cotton-covered | perior results duc to its special be operated a 
| magnet wire will serve for the wiring. | system of amplification. sffcieney, rea 


‘At each side of a mantel mirror I fitted battery” curre: 


two tubular wall fixtures with ordinary | _ Amazing improvement plate ‘voltage, 

candlestick adapters. Gray stationery | Ordinary designs permit too ¢ volts. Filaments wear 0 
paper wrapped around the bases of the | much leakage to amplify as a result atl 
Rdapters forma the candles. Christmas- | properly at low frequencies. batter 


So we use the “quadriform in half, 
” heretofore unknow ot cost of 
ei) plification is therefore sav 
many times over, not om 
improved performance 
also in lowered upkeep co 


Booklet sent FREE 


Get the Audio Grand at yor 
copper wire coils, Each of the four core dealer's today. See what a tremendo 
tnits are complete magnetic circuits difference 
Within themselves without breaks or i 
Joints to the main central core, and it 
‘ill also be noticed that the central core 
mn has a far greater area than con- 
onal core types. The large area thus 
bbtained reduces the effect of the direct 
SB battery corrent on. the pulsating 
Ae, | yike currents and siinaten a cae of 
PapER | distortion common to transformers usiy 
ANOLE | Sunaller core sections. ‘i 
NOWOLT CIRCUT The Concert Grand saves you money, 


‘Showing how the miniature lamps ore sistance coupling depends sole 
finde ned ‘wired 10 the light mains a ee 


| rolled “candles” and earry regular 14-volt .) 
yellow flame-type Christmas-tree lights 
‘The candles ure wired in series. A 
samall awitch of brass wire and braas nerows 
in the mantel controls the current. ‘The 


wires run up from the basement through | 
a crack between the wall and the mantel, 
and up behind the mirror. Two 10-volt 
bell-ringing transformers are connected in | 


series in the basement. ‘The transformers | |» pater oo tt hl, The awn 
are inexpensive and may be connected | Luin lnar Ages rata tas fa 
easily with the regular Lighting circuit | Seon are 
cording to the instructions furnished 

with them.—Jastes Duww. 


tree-light sockets fit into the tops of these 


TWO 10-VOLT 
@ NSFORMERS 
| (Gisistontibas 


=) wires 


is 


i 


F 


i 


a eis 


‘Tue always exasperating job of soaking 
and scraping off old wallpaper can be 
made somewhat easier if half a pint of 
glycerine is added to each pail of hot 
water used in moistening the paper. 
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Weatherstrips Saye Coal 


all-metal weath- y 
what a whale of boteen With nee aes ee 
a difference just ee sari nail stpsea 
atew cents make bed prem hentiles 


Special Uses for Wallboard 


loose sections of plaster and nail suitable 
furring strips over the studs to prevent 


| sags in the board at these points. With 
2 fine-toothed saw cut the board to fit 
RADIO SXAMINE FREE. around obstructions. 


Storage “B” Battery © 
Lasts Indefintety—Pays for self 


a ackcete tie sd ty taping the wat 


| the plaster above the height of the wain- 
scot. 


save splicing the wainscot, 
remove the toilet flush tank by discon: 
necting the pires and loosening the screws | 
=isrwst jr || that hold it to the backing on the wall. 
isrraaeatrnsat to mere Stately oe Stand the wallboard on the base and 
YPELD BATTERY company A Fraction of Latest Uist |! nail into place with tapenny feiaing 
Pa eA a BUSA we ; peneenencaeee || nails driven into the studs every 8 i 
through the depressions marking off the 
tile. Set the nail heads for puttying. 
‘When all four sides are up, nail in place 


© This seat on a radio oF tool advertineme 


December, 1935 


Special Uses for Wallboard 
(Continaed from poze 112) 


the wainseot cap, which previously has 
been rabbeted on the lower edge to fit 


snugly over the wallboard. This cap 
usually should be not less than 314 in. 
wide, not because a narrower strip would 
be unsightly, but because the wider af- 
fords good backing for towel racks. 

If the room is rectangular, put up one 
long side, and working from left to right, 
cope each succeeding piece against that 
already up. If the room has a jog, fit the 
pieces around the projecting corner last, 
as a mistake in the last and most difficult 
joint will mean leas waste of material 


JN a back band around the top 
of the buse, mitering it around jogs 
and nailing into studs where possible. 

At one side of each corner nail up a 
wooden st n. wide, 
Against this butt a strip 2 in, wide to 
complete the corner angle. For sani- 
tury reasons the edges are best not 
molded beyond a slight rounding of the 
corners. 

Over the bathtub place a splash apron 
of 4 by 6 in, baseboard, as detailed in 
Fig. 1. Fit very accurately to the tub, 
then ofl the backs and lower edges. of 
h piece, as well ag the corner joint, 
fand cout with thick white lead, 

Coat the wallboard and tub as well, so 
that when the apron is placed it will bed 
thoroughly in the lead, If this precaution 
ix not taken, no matter how close the joint 
with the tub fa made, water will be drawn 
under the apron by capillary action and 
in aw short time the wallboard and back of 
pron will rot 

Drive the nails in the top first 
lining them downward to draw’ the 
board tightly against the tub, so that, in 
shrinking, the upper edge’ will move 
downward instead of the lower edge's 
rising and breaking open the joint. For 


horizontally and within 35 in, of the 
‘edge, To prevent possible chipping of the 
tub enamel with the hammer when nailing 
the splash apron, lay a waste strip of 
wallboard over the tub. 

the same manner tile board may be 
din the kitchen or laundry. Where 
it cuts against a cabinet, run base shoe or 
cove around the cabinet to hide the 
joint. 

‘Many commonplace rooms may be 
beautified by replacing the angular join- 
ing of walls and ceilings with a cove 
bounded by simple moldings, Figures 
and 4 (page 82) illustrate this. 

‘Measure down from the ceiling 1 ft., 6 
in. and strike a chalk line level along each 
wall, by which the lower ends of the 
brackets are guided. Similar guide lines 
are struck on the ceiling 1 ft. 41gin. from 
the walls. Locate and mark the studs 
and ceiling joists. 

‘The brackets are sawed from 2 by 6in. 
stock, curved to a radius of 1 ft. Sin.,with 
the upper ends 14 in. wide,and the ‘ower, 
gin. The lower ends are nailed to the 
studs, but since ceiling joists and studs 
often do not line with each other, a strip 


‘the same reason drive the lower nails | 
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cap. .ooos mfd 


Unusual Features 


° Increase Receiving Efficiency 


N LESS th 


denser ha 


in six months the Ultra-Lowloss 
: proved its right to leadership by great 
simplified design, greater tuning efficiency’, and ve 
different. operating only in the eyes of 
scientific and engi but with the buying 
public as well 


results 
‘ering men, 


These are th 
with p 
positive c 

Bach degree on a 100 deg 

ters ver the broadea 


both high and low wavelongthal 


2 recent development of R. Bs 
famous Ultradyne receiver 


you will be 


purchaie price and 


PHENIX RADIO CORPORATION, 114-4 E. 


hh St., New York: 


ULTRA-LOWLOSS 


CONDENSER 


ONN 


igs dN Boors 


50% Discount to Dealers 


srr, 
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ie Home Workehop 


Toy Reproduces Every Detail 
of Large Kitchen Cabinet 


ROMPTED 
bby the ambi- 

tion to make a 

toy that would be 

superior in styl 

and finish toany- 

thing he could 

purchase, George 

Schumacher, of 


| New York, built 


An every-night 
adventure of Burgess 
Radio Batteries 


ne of the reasons why 
you should always buy 
Burgess Radio Batteries is 
that the batteries used by air- 
mail pilots—battleships—ex- 
plorers—and the majority of 
recognized radio engineers — 
are evolved in the Burgess 
Laboratories and manufac- 
tured in the Burgess factory. 
These batteries are identi- | 
cal with the batteries sold 


by your dealer and thousands 
of other good dealers every- 


where. 


Burcrss Batrery Company 
Genmnat Sates Orrice: Citicaco 


_ BURGESS 
(BATTERIES 


Ta. 


made on all sides of the room. 


the miniature 
kitehen 
illustrated. 

‘used Home Work- 


proportions. As 
the height is only 
34 in. the hard- 
ware had to be 
made by hand. 


Special Uses for Wallboard 
G 
of 1 by 3 in. stock must be nailed to the 
Ceilings and the brackets notched around 
it, as shown. 
‘Cut the wallboard 2 ft. 2 in. wide 
‘Tack the upper edge, and w 
wood held horizontally, force it. ge 
into the curve. Drive 
through this strip to keep it 
nail the board at every 
fourpenny finishing ni 


Lirom pase 115) 


eountersunk. 
Lastly remove the strip of wood. 


‘The next step is to place the brackets 
against the end walls. Figure 4 illustrate 
the development of a more or less tri- 
angular shaped section of wallboard to 
be bent into the corner against the coves, 
already up. 

vide ‘the curve of a bracket into 
eight equal parts, and placing it on asl 
‘of paper, a draw two sides of a 
rectangle, making ‘angles of 45 degrees 
with the bisector of the curve, the width 
being 1 ft. 434 in. and the length eight 
times the length of one division (A) on 
the curve, Draw lines from the points on 
the curves parallel to the long side, inter- 
secting with lines from the eight divisions 
‘drawn parallel to the short side. Through 
these intersections draw the curve. Cut 
‘out this pattern and lay out for backing 
triangles to nail up at the ends of the 
coves already placed. The edges are 
‘accurate forms against which to bend 
the ends of other coves. 

‘This same pattern is used for laying out 
the ends of the end coves, which of course 
are convex rather than coneave. 

"Trim off projecting edges of wallboard | 
and hide the lower edge with a suitable 
panel mold, under which the picture mold 
is run, leaving 3¢-in. space for picture- 
hooks. Run a bed mold in the recess 
formed by the top, and fit over the corner 
‘a bead that will join neatly with the mold. 

Somewhat simpler to build-is the so- | 
called chapel ceiling (Fig. 5), in which the 
two sides of the ceiling are sloped for a | 
distance. If desired, this slope can be 
E.M.L, 


RID Air Valves make 
cold radiators hot 


\' 


Attach easily to any steum 
radiator without oe 

‘cd no udljusting —never 
Jcakemake no noise. Sold 
« heating and plumbing 
tores. Only $1.6 


AMERICAN RADIATOR COMPANY 


pee ‘St 


December, 1925 
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Automatic Switch Control 
(Continued from page 72) 


will note a disk with a section cut aw: 
drawn in dotted lines. ‘This disk, or 
rather, segment of a circle, is made of thin 
brass about 1/32 in, thick. It is screwed 
with countersunk flat-head brass screws 
to the under side of the insulating disk. 
Be sure that the screws are cut short 
enough so that they will not go clear 
through the insulation and ground the 
‘brass segment on the worm wheel. ‘This 
is important. 

‘Two brass brushes are mounted on a 
strip of insulating material, which is 
fastened to the base plate, in such a way 
that they will bear against the brass seg- 
‘ment on each side of the shaft. Cut and 
‘mount these brushes or fingers as shown. 
If you have done the work properly, both 
‘the brushes and the brass segment will be 
insulated completely from any other 
metallic part of the switeh frame. 

‘The electric motor used to operate this 
switch was taken front an old electric 
locomotive, but any small motor ean be 
used. It is desirable, of course, to use a 
motor that can be operated from the 
fname source of current as that supplying 
the track layout. 

‘No special woric was done on the motor 
except to remove one pair of wheels en- 
tirely and to substitute a longer axle for 
that which held the other pair. One of 
the regular wheels was placed on the new 
axle, and a bushing was slipped over the 

other end of the whaft and the worm 
fastened on. 

‘The motor is mounted on wood 
blocks so that the worm will mesh 
properly with the worm gear. 


HE remaining construction work 

consists in coupling up the worm 
gear by means of a connecting rod to the 
movable section of the swite 

Drill a }¢in. hole in the top of the 
worm gear so that the edge of the hole 
will be about 1/32 in. from the center hole. 
Drive a pin in this hole so that it will be 
a tight fit. Now bend up a piece of str 
Drage about 3% by 1/16 in. so that a }4- 
hole drilled in one end will fit over the pin 
in the top of the worm gear. The other 
tend of the brass strip should be bent to 
form a U shape through which you can 
drill }%-in. holes for the connecting rod. 

‘You will discover at this point that the 
total back-and-forth movement of the pin 
as the worm gear rotates is more than 
enough to throw the switch, This excess 
motion could be tuken up by fitting the 
stud in the worm gear nearer to the 
center, but as this would necessitate the 
making of a special plate to carry ¢} 
stud over the end of the shaft on whi 
the worm gear rotates, you will find it 
simpler to fit a spiral spring to take up the 
excess motion. ‘The latter method is to 
be preferred anyway, since it eliminates 
the necessity for gaging very accurately 
the length of the connecting rod. 

There are several ways of fitting this 
spring take-up. Perhaps the best is to 
use two sections of spring with a pin 
through the connecting rod arranged <0 

(Contioued ox pose 116) 
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What to give the radio fan 


Give him a two-ampere Tungar if he has a 
storage battery of any kind. It will charge 
all his radio batteries and his auto battery, 
too. 


8 Or, for bigger jobs, give him a five-ampere 
Tungar—built to do the same work but to 
do it more than twice as fast. 


Every man who has a storage battery 
wants a charger. And every man who wants 
acharger wants the original General Electric 
bulb charger—the Tungar. 


Tungar 


REG. Us. PAT. OFF. 


BATTERY CHARGER 
—__ 


Tangara registered trademark—ia found onty 
nthe genuine. Loak foriton the name Plat. 


‘Merchandise Division 
General Electric Company, Bridgeport, Conn. 


GENERAL ELECTRIC 


Sa 
UNCOLN RADIO CORPORATION. 224 N. Wells St..Chicage | 


Dealers —Agentstier'te ein Tastee, 


© This seal ona radio ar tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. 
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He mastered this 
wonderful instrument 


weme a 0% 


{hat has made for merhundreds of frjends that, 


hhave been very Valuable to'me in my business. 


Easy To Play » Easy To Pay 


rue. 
SAXOPH 


me 
ONE 


‘popular tunes in’ week sh 

Six - Terms 

Days Free Trial ~ Eary . 
SPREE Sassy 

Cinder no 

ie 


‘Tey'a Buescher, apy ipa on 


isis 
‘ob 
the 


BUESCHER BAND INSTRUMENT CO, 
1026 Buescher Block "Elkhart, Ind. 


Be temntotate 


ange 
BOOK 


Clip the Coupon N 
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Automatic Switch Control 


that one spring is compressed when the 
switch is thrown one way and the other 
spring is in action when the switch is the 
other way. 

This completes the mechanical work 
and you are ready for the wiring. You 
will ‘need an ordinary door-bell push 
button to operate the switch. The r 
versing controller on the motor, if it 
happens to have one, need not be dis- 
turbed. 


IMPLY take the wire from the motor 
that ordinarily would go to the brush 
that makes contact with the third rail and 
connect it with the nearer of the two 
Insulated brushes. Also run a wire {ro 
this brush to one binding post of the 
pushbutton. Connect the other brush 
with the third rail of the track at the 
nearest point and with the remaini 
ing post of the pushbutton, Obvi- 
the two wires going to the push- 
button can be made any length desired 
so that the switch can be operated from 
‘any. place in the room. 

‘The other supply wire for the motor is 
grounded to the framework of the switch, 
Which is, of course, connected with t 
grounded rails of the track when the 
switch is placed in service. 

What happens when you press 
button? “The current flows from 
third rail to the motor by way of the 
button. ‘The motor starts and immedi- 
ately the worm gear begins to revolve and 
the brush that has been resting on the 
insulating material slides ‘on the brass 
segment. The current then can flow 
from one brush to the other through the 
hbrae segment and the motor continu 
running even if the operator takes his 


er po 
At that point the other brush runs off the 
bbrass segment, the circuit is broken, and 
the motor stops automatically 


AST THE next preaure on the button 
the operation is repeated, leaving the 
switch in the reverse position. The 
motor will coast a bit after the current is 
turned off and if everything is well 
lubricated the friction may be so light 
that the over-running of the motor will 
carry it to the next brush contact and a 
pressure on the button may result in 
starting the motor into continuous opera 
tion, 

‘The remedy, of course, is to make 
the gap in the brass segment wider or to 
arrange a friction drag that will stop the 
mechanism quickly after the current is 
cut off. You will have to adjust this to 
suit the motor and track voltage used in 
your own particular outfit. 

Once set properly, the whole arrange 
ment is simple, positive, and useful, and I 
see no reason why it should not stay on 
the job for years without giving the 
slightest trouble. 


‘The second article on the auxiliary 
equipment for small model railway 
will appear in the January issue. 


zs 


Getting Ahead? 


Read the advertisements on 
Pages 138 to 166 this issue 
if you want to get ahead! 


© This seat on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6 
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How to Lay Asbestos Shingles 
to Cover a Greater Area 


[ERUSTRATED below is a yffgot lay 
ing slate-surfaced asbes les at 


ith the usual ded | 
ieularly for are 


roll roofing, plain 
surface, is often 
a temporary oF 

In- 


USE SHINGLE AS GAGE SHINGLE LAID 
FOR SPACING FIRST COURSE AS FIRST COURSE 


dividual 8 by 12 in, shingles cost about 
twice as much as piain roll roofing, and 
are designed to lay 4 in. to the weather, | 
Hut by Inying them as shown, a square of 

8 by 12 in, shingles will cover nearly two 
squares of surface, In this way the cheap 
‘Appearance and sagging, often ween where 
roll roofing is applied to vertical sur- 
face, ean be avoided at little higher cost. 

‘To put it another way, 60 aq. in. of 
surface is covered by each shingle, aguinst 
432-aq, In, where the usual construction is 
followed. 

Particular attention should be paid to 
the nailing. Three nails are needed for 
each shingle, placed about 1 in, from the 
edge und at the middle point of the top | 
and sides, Do not use nails with thick 
heads, —C, H, DUNBAR 


Jack Raises Fence-Posts | 


A variation of a method for taking 
up fence-posts, of which I read some 
time ago in Porctan Scigxce MoxTHLy, 
I raised a number of 6st’ 
ground by the use of a 

4A short piece of strong cl 
around the 


dropped down and 
anew grip taken. 
E. B. Ronerrs. 


© This seat 


Refine Your 
Receiver ~ 


Accuratune dials not only ene 
hance immeasurably the attract- 
ive appearance of your set, but 
they insure clear and precise re- 
ception of programs, with all the 
high lights and shadings pre- 
served with infinite accuracy, 
and with even those stations 

now so closely grouped on the 
lower wave lengths easily and 
readily segregated—thus truly re- 
fining reception. 


MYDAR RADIO COMPANY 
15 CAMPBELL STREET = NEWARK, 


‘foe Beaty on the mieate when time lau. 
‘Frevea:s Forgetting, and thereby saves Time 
lod aed money Hendy 5 ‘enamel 
Eni hac at agains feaifvor sets on 

New Lower Brice $7.50 
“Maes an Tal td Prec Cris Git 
HAWKFYE CLOCK COMPANY 
Manet lowe “ne ibeers Went | 
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Sure Made 
a Hit 


Look at that smile! 


ke the 
Dogger Klek out 
ae than 


tou gift, The 
and all such, itts 
was comething 
sahine ‘Snap-On 


Wrenches “ike nine-tenthe 
srarayes are: Mow sing’ 

age work 

never tackled before 


a 


‘What tbe det! can 
cor beter Hi? 


Any Snap-On Dealer eat show you the 


work an al or 
tls of emi 
tf 


SNAP-ON Wrencu Company 
Manutactures, Mibwoukee 


Snap-on 


Socket Wrenches 


Look for the name Snap-On on wach 
Kandleand sockets iti 
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Finishing the Dormer 
« from ase 72) 
can be used to support the short sheath- 
g boards of the dormer overhang. 


CONTINUOUS strip of tin or gal- 

vanized iron 16 in. wide is laidin each 
valley and curved into it, avoiding sharp 
bends. Some builders prefer valley flash- 
ing with an inverted V bent in the center, 
which has the advantage of preventing 
water from rushing up the opposite slope 
after acquiring momentum on another. 
Strike two chalk lines about 213 in, apart 
at the top and 3 in. at the bottom to guide 
the # 


(unless the fancy or "jazz" style is used 
with each shingle lapping sidewise over 
the one below at least 1 in, 

A joint between two shingles in one 
course should not come directly over one 
in the second course below, since a split 
under the joint in the shingle next below 


would make three joints in a line and a 
leak would result, 

‘There are three methods of keeping 
the courses straight. The professional 
sshingler uses a gage on his hatchet blade, 
which catches the butts of the course 
below. ‘The loose shingle is rested against 
the head of the hatchet when laid flat. 
By this means he is able to “carry” several 
courses at once, speeding up the work. 


"THE, home mechanic may use this 
method if he is careful, or he may 
strike chalk lines as guides. " A straight- 
edge tacked to the last finished course 
is probably best for the average man. 
Make a “jack” to sit on, as described 
last month, or use a toe cleat as illustrat 
ed in the drawings on page 78. The 
latter is made by nailing two or three 
shingles to a convenient length of “two 
by four” and tacking the butts of these 
shingles to the roof. To mave the cleat, 
twist upward from the bottom. 

Valley shingles are cut to fit the valley 
angle. Tack together a dozen shingles 
of medium width and saw the bundle to 
the required angle. Lay these with the 
grain parallel tothe valley. This not 

(Continued om page 119) 


“That Musical Pal 
of Mine” 


If you want to make this Christ. 
mas a Merry Christmas, ask old 
Santa to bring along a Hohner 
Harmonica —and “tune in” on 
happiness. 

No other gift, regardless of price, offers 
eater pomsibilities for clean, wholesome 
fan, entertainment and tmusical trainin 
With the aid of the New Instruction Book, 
containing chart, pictures and favorite 
musical selections, anyone can quickly 
iearn to play a Hohner Harmonica, 


fal season’ amt the whole year round 
your dealer cannot supply you with the 
Free Instruction Book write M, Hoh 
Ines, Dept. 182, 114 E 

New York. 


“LIGHTING FIXTURES” 


Ready to 
‘Bivect fom the manufacturer, 

Competes wired chiding 

Sead'tor ew Catalogue No, 27 
(Fast reduced pres) 

Special propos! tion to Dealers 

ERIE FIXTURE SUPPLY CO. 


Mr. Brush Salesman 2272: 


Les 
taling mes 
ais 


se arenes ok 


IP SANITARY BRUSH CORP, 
ss MERCER SPREET New vous city 


Getting Ahead? 
Read the advertisements on 


Pages 138 to 166 this issue 
if you want to get ahead! 
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Finishing the Dormer 


only presents a strong edge, but exposes | 
less end grain to the flow of water down 
the valley. ‘The triangular butt shingles 
resulting from the cut may be used as hip 
shingles where needed. 

‘The method of “rip-rapping” along the 
ridge is shown in the lower right-hand 
corner of the drawing on page 78. Strike 
‘a chalk line on each side of the ridge 4 in. 
down, and shingle from the gable to the 
valley with 5 in, to the weather, lapping 
‘the right-hand shingle over the left for 
the first, and alternating with every suc- 
cessive shingle. Nail the butts well, 


‘HE casement frame and sash can be 
obtained from a sash and door mill or 

made, as you prefer. Mills are apt to 

charge heavily for any special work, 50 

that, while it hardly pays to mal 

dard sizes of window-frames 

it is often more economical to make 

special sizes by hand, 

‘The construction of the casement frame 
is shown in detail, The side and head 
jambs are of 1-in. stock well smoothed and 

ited straight to a width of 476 in 
‘This allows 34 in. for sheathing, 33 
for studding, and 3s in, for plaster board, 
Allow a lesser amount for thinner wall- 
hourd. 

Cut a piece 4 ft. 8 in, long for the head 
and lay out for 3i-in. dados 34 in. deep, 

led, Use this as a pattern for 
laying out the sill, making the window 
width lengths 3s in. long on each end to 
fit into corresponding dados in the sido 
Jambs, Use 2 by $ in, white pine or red- 
‘wood for this, giving it the same pitch as 
other sills in the house. 

Cut the side jambs 2 ft. 3 in. long. 
Square one end of one andl Day of fe 

ne, with a distance of 2 ft. 7% in. from 
tie ‘upper end to the sloping dado for the 
ill, measuring along a line 13¢ in. from the 
wide edge. This allown for 34 in. 
‘gaining” into the head, and 3¢ in. for 
the thickness of the stool, so that the 
casement will be w full 2 ft, in the clear 
in helght. 


[AIL a blindstop of 1 by 2 in. stock on 
the outer edge of each, using a ! 
block against the jamb face to gage the 
projection. Noteh to fit over the sill 
and assemble the jambs, with the sill, if 
necessary wedging from the under side 

‘of the sill to insure tight joints abow 
Nail on the head jamb, cut off the side | 
blind stops 14 in. below the jamb face, 
‘and nai! on the head stop. Gage pencil 
ines on the stops 1 in. from the inside | 
edges. 

Joint up a 1 by 5 in, piece for the head 
casing and nail on, guiding by the gaged 
line. Cut the beveled ends of the side 
casings and mullion, lay a serap of easing 


side down, and mark the pesition of the 

top cut by squaring up from the head 

casing. In this way the exact length is 

obtained, Cut # trifle long, so that, in 
(Continued x poge 120) 


POPULAR SCIENCE MONTHLY 


THE KODEL MICRO- 
NE LOUD SPEAKER 


In-an exact replica of the 
transmitting microphone 
‘aed in broadcasting. 

sie in inectloge nee 
Salish sSunted ineide 


haa mo 
S'femedtdely clear hiceamed 
Seltnee Ronctrating tone 
‘Sens cite dit 
foe Roast Je. anit, Sith the 
Wage Resch 

‘ad ele rare anthem 

THE KODEL RADIO CORP 
S001 Peart Sts Cincinnal,O, 


NEW VEST POCKET 


ADDING NG MACHINE) 


Deagall tn wer of gt mache, 


© mH 


ro 
NEW MAGNETIC 
Veeder Counter 


Wires in Reports 
Srom Machines 


From machines in the shop 
to the dial over your desk, 
production-records come in 
—via this Veeder Magnetic 


Counter. 


Installed in your office, it 
indicates work being done by 
the man and machine in the 
factory, or apparatus in the 
laboratory. 

This is the latest and greatest , 
advance in giving you a con- 
venient count. 

records—close | supervision— 
from any distance that wires 
connect with the 


ROLL 


is “Form U" small Mag- 

Counter counts machine 

ions or units of output, 
sally communicated. 


Cut 


Methinigal coptacta om your ma: 
Chine ta sod bre the acted 
reat which operates the counter, 
‘he dectromagncic dive om 
its current from your regular ght: 
ing covuits Déset’ coments 110 
Vis 

For machines, devices or apparatus 
shure. you can pat en's mee 
chantcaly’ o ‘counter, you 
foedlly afiach « gontact maker tod 
fet your count “over the wise” 


“Form. U" and larger Mag- 

netic Counters are fully de- 

feribe ina apectal bulletin. 
rite for cop; fr 

the fulctine Counter Catan 
ue. 


The Veeder Mfg.Co. 


Immediate |] - 


| 44 Sargeant St, Hartford, Com, 
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| Jack Frost Decorates an 
| Outdoor Christmas Tree 


fen more striking 
he light of colored electric 


lamp sockets, it should 
of a type to resist 


ole with crossarms to which old 
shrubbery has been bound to form the 
shape of a fir tree—K. H. Huxtisa, 


| ing the Dormer 
| = 


nailing down, the casings will wedge 
tightly at the joints, top and bottom. | 
In setting the frame, cut off the pro- 
jecting jambs where necessary and nail 
up with the head jamb level and “| 


jamb plumb. Drive eightpenny com- 
‘mon nails through the casings into the 
trimmers, leaving the heads flush. 

‘Wedge the jambs and sill, and side up 
the front of the dormer, making tight 
fits at the corners and jambs. If the 
roof overhang is narrow, nail a flashi 
along the upper edge of the head casi 
Shellac any knots ‘or sappy places at 
prime all outside woodwork with paint | 
before beginning the inside finishing, 


| _ tn the teh article of this series, next 
| month, Mr. Love will take up the finish 
ig of the interior of an attic room. 


December, 19 


oe 


‘nnd Ferry Woe 
Sins lt Saat 


10uM F. sah, 0-263, GREENVIEW AYENUE. CHICAGO, LL 


BARGAINS! 


SAVE */2 TO3%7 
WRITE FOR CATALOG 


RANDOLPH RADIO CORP. 
159 NS UNION AV. dept. 3. CHICAGO, IL 


the big Prize Offer 
on page 4 of this 
issue. 
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Simple Roof | Seow wed 
Scaffolding _} like to 


pairing, but is deterred by 

ledge and equipment. 
tools and a bit of n 
cult roof can be se 
made satisfactorily, P 


fm the scaffold on the roof, have 
to five pieces of 14-gage gal- 


“The Biggest 
<Q Improvement! 
Ever Put In A Radio” 


IHE Daven Super-Amplifier is the li 
amplific 


ance coupling i 
Glemand for QUALITY that 
world-wide and insistent. Amplify the Daven way. Absolutely without distortion, 
‘The Daven Super-Amplifier is a revelation to music lovers. Sold by dealers every+ 
where, complete, for $15.00. Knock-lown Amplifier Kit—$9.00, 

For more volume without distortion we recommend the new Daven High MU Tubes. 


Know all about Resistance Coupled Amplification. Read the authority, the Resistor 
Manual, At best Radio Dealers, 25c. By mail 30c. 


| DAVEN PRODUCTS ARE SOLD ONLY BY GOOD DEALERS 


IE ano a” 
Setemevedstttcon leering na bakes “DAVEY WbiO/ CORPORA UON™ | YE nana cantons gS 
apd Ang 


Scope Catangve es 


aca 


vanized iron cut 2 in. wide and 20 in | xewanx SX cnemee ior anay 
the tin shop. Draw a line thr a sala 

of each and drill five } 

part, starting 134 in. from one 

fend, as shown. Cut slanting notches 


from one edge to the holes. 
ie inch from the other end of the THE i 


S$ 
strip drill two holes 34 in. apart, large | THE~ BIG LITTLE THINGS OF RADIO} 


‘enough for a 34-in, bolt to pass through 


rere | um era cae ten a ee 


them snugly. | Take short pieces of | BIg NOVELTY BARGAINI 10 Cts. VA 
| straight grained “two by four* "and. dzill - 
io i heqen ccna || QA. THROW WANTED 


Men to manufacture 
Metal Toys ‘and" Novel: 
ties. Good ehance to start 
your own wel 
Busines producing suck, “Aft 

big ‘sellers as Toys, Novelties, Ash Tray 

Book blocks, Souvenira, Advertiaing Spsclltie 

‘Weights, cte.. We furnish 
te outfit tor speedy production 
‘io experience tools neces 


the holes in the iron strips. Bolt’ the 
blocks on as shown, 4 YOUR, 
"To use these brackets, fasten them at 
the desired distance apart by driving 
two or more nails at the upper or drilled 
part of the notehes. ‘The 2 by 4 in 
blocks hold a long ‘two by four” that 
serves as a working platform. ‘The whole 


| Ht 
male tice eat Haein aati ere] | sea ee 


‘After the job is completed, raise the [I “"WOVELTY ICR RAY, Y WONDER supply and ‘and co-operate 


lower end of each strip and shift the || NOMEC,. WWONDER | J | inanutacturcrs in selling their products. 
iron upward so that it will slip out of aS rasa Ex‘clile for your prods, Sucty 0 Busi 


place, leaving no openings for the rain to 
beat in. It then will be possible to drive 
the partly projecting nails down hard. 


‘and thorough investigation Invi 
A splendid opportunity for an enormous 
profitable business for ambitions men. N 
Sthers need apply. Catalog and informatio 


we W: Hunenes er eg FE 
(Cota on fog 122 ha | RRIMETAL Cast PRODUCTS ¢o.,.| 


1 signifies the approval of the INSTITUTE OF STANDARDS. See pane 6 
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Klein Pliers a 
Tackle Any Job! 


IR radio and auto Klein Pliers 

are indispensable, of course. 
But that's not all! Klein's are 
plucky pliers that tackle 
any job with a keen bite 
and a stubborn grip. 
Handy fellows in 
every tool box! 
Pick upa pair 
at yourhard- 
ware store. 


© 


Mathias 


| Establahe 83] 1837 


& Sons 


emer MCLE EN ents 
$100 in Cash Prizes i= tsi 


front of book 
for details 


THIS LATHE 


in your shop 
SOON EARNS ITS OWN COST ON OUR 
Easy Payment Plan 


Wr wil ship yon, any sae South Ren Lathe 
quia dt 


Note Our Low Prices 
On South eee at ‘Standard 


ie 
are 
Fas 


change Gear Latins in the sbors sses 
cate furnished t's ight increane i pe 
shores 96 styles and sis, 


FREE CATALOG wyie.ne ashe: 


SOUTH BEND LATHE WORKS 
SWE. Madison St., South Bend, Ind. 


December, 1925 


SLEESMpS ees 
(Conta from page 125 


Oxp window-sash, 
especially if they 
have not been kept 
well painted, are 
apt to come apart at the joints, so 
that they ean be raised or lowered only 
with great difficulty, ‘They can be re- 
aired by apply- 
ing angle plates 
cut from rather 
heavy galvanized 
sheet iron. Holes 
drilled or 
iehed in the 
plates to take 
Draae or galva 
iron wood 
were. Tels 
sufficient usually 
toplacethe 
braces outsid 
but if desired, 
narrow ones also can be used inside and 
painted. 


Wurex the plaster 
8 walls oF ell | 
ings has become | 
cracked, it often 
‘may be repaired eifectively with thin metal 
‘washers of thetype generally usedinlaying. 
tar-paper roofs. ‘The central hole of each 
‘washer should be enlarged, if necessary, to 
fit the shank of a 1-in, No, 6 round’ or 
flat-head steel wood 
serew. Washers 
fare fastened _ ut 
intervals 
along each crack, 
Whenwhitewashed 
| or painted over, 
| these fasteners are 
not very notice 
able from a dis- 
H. 


Wurrs plastered 
walls that have 
never been deco- 
rated become din- 
in the course of time, especially’ 
in kitchens. When it is desired to avoid 
the cost of painting or papering, I have 
found a wall can be rejuvenated very 
cheaply with a mixture of lime, plaster, 
‘and water, When properly applied, this 
leaves the walls a creamy white, which 
‘will not rub off like whitewash. 
Any cracks and other defects are first 
repaired with ordinary commercial patch 
ing plaster. ‘Then the lime and unfibered 
gypsum plaster are mixed in the propor- 
ion of one part lime to four parts plaster, 
‘Mix well and add about 2 qts. of the 
mixture to 3 gals. of water. Strain and 
apply with a whitewash or paint brush, 
If the walls are sprinkled with water 
‘before applying the mixture, the finished 
surface will be more even in’ appearance. 
Don't mix more than can be used in a 
half-hour, as the lime and plaster set 
rapidly. " Keep the wash well stirred 
while in use —Rurus E. Drening, 
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Faceo with the 
Painting | tedious “job of 
Wire Fences _| painting 250 tt. of 
wire fences, one 
hhome-owner found he had covered only 
10, with an ordinary paint brush after 
an hour's strenuous efforts, ‘Then an 
‘ea struck him. 

“Why not acrub the paint on with a 
cocoanut-fiber 
scrubbing 
rush?” he asked 
himsel 

"Phe paint was 
placed in a. pan 
farge enough to 
allow ‘the. 1-f. 
Tong scrubbing 
brush to be 
dipped in fat, 
‘Then the fence 
was literally 
serubbed with 
paint. In four 
hours. the’ work 
was done, 

"Mhe waste of paint was less than if an 
ordinary brush had been used, because 
spraying occurs only at the edges and 
there is less “edge” to a big brush in 
proportion to its area. ‘The ‘method is 
‘equally useful for  chicken-wire fences, 
which” often are allowed to rust xway 
hecause painting is too contly. Such 
fences can be scrubbed. with tar paint at 
avery low fizure—C. B.D, 


Cleaning a 
House Seaer 
trap and the street 


main, ‘The common practice is to dig up 
the pipes, but a cheaper and usually 
effective scheme is to work a long wire 
through the trap as illustrated. A good 
quality of spring fence wire about ¥4 in. 


Scrubbing with palat 


Srorrace of house 
sewers often oc- 
cura between the 


in diameter is needed. One end of it is 
formed into a one-turn coarse spiral about 


iS 


We 


ith 


envy wire a crewed through obstruction. 


214 in, in diameter and 6 or 8 in. in 
pitch, with a small loop at the very end. 
‘The spiral should be right-hand or left- 
hand, according to the angle that the wire 
approaches the trap. The other end is 
bent into the form of erank for rotating 
the wire. 

‘The wire is inserted through an 
incision in the sewer pipe inside the house, 
of, better still, by introducing a Y be- 
tween the trap and the house, with a 
branch extending to the cellar bottom or, 
if more convenient, to the surface of the 

W. Conner. 
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stich ihe werd had over hoard (Mhstrated abore), 
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(Better Snopatethod’s,| 
(Continued from page 74) 


Three Ways to 


Repair Gears 
By E. N. Davey 


RING that auto flywheel over 

some dental work 
Bradley suid to the 
shop's lone apprentice. In a few minutes 
the youngster had the wheel on the bench 
in a space Dad had cleared of its accumu- 
lation of rubbish. ‘The gear had four 
teeth broken out. 

“Will we put pins in this, like we did 
to the big wheel last week?” Claude, the 
apprentice, asked. 

"Not this time," Dad replied. . “We 
want a better job on this one.” 

‘The machinist proceeded to lay off 
some small holes as shown in Fig. 1, 80 
that he could break out the base of ‘the 


m 
The B-T Counterphase-Six Receiver 


furnishes every essential requirement 
(for Radio Satisfaction 


~ 


s 


It’s selective, even close to broadcasting stations 
and in badly congested locations. 

It’s Powerful —with three stages of Radio Fre- 
quency most of your reception will be with only 


one stage of Audio—giving better quality and ST SS Tn 
tone—and with only an indoor antenna. Bos nase 
pove.s—- lal 


It’s simple to operate—only two Tuning Controls 
for all ordinary tuning—but with everything at 
hand to go the limit on distance when you feel 
like it. 

It’s efficient—equally on all broadcast wave 
lengths. The variable control which makes this 
possible is covered by exclusive Bremer-Tully 
patents, 


Every Bremer-Tully Product has been a continued 
success. You owe it to yourself to inquire about the B-T 
reputation before you buy another radio part. 


If you “Build your own” you may secure either 5 or 6- 
tube Counterphase Kits from any good dealer. 


NINE-COLOR DIAGRAMS make construction easy. 


Send for circulars. Include 106 if you want 


the 80-page Radio booklet ‘Better Tuning.” ® 
BREMER-TULLY MF6. Co. 
532 S. Canal St. Chicago, Hlinois Habe ng ti bree mr 


damaged teeth. ‘Then he made dove-tails 
iat the ends of the opening. A piece of cold- 
rolled steel was bent to conform to the 
dius of the seat, and the ends were dov 
tailed to correspond. Dad was careful to 
= make the insert long enough to be tight. 
Rist, oe bate ‘The prepared seat then was slightly 

pecan heated by means of a blowtorch and the 

insert was slipped into pla 

“Now, Claude,” Dad said, “drill three 
hholes for the dowels and drive them in, 
and you will be ready to cut the teeth. 


Write Today For Our |iassaleanmaaneni tae 
Try rote mate Canis | CY VSR ROE TET SAR | When Claude returaed, he found a 
RADIO BARGAINS | Beaisetiaeenmiee eats 
RANDOLPH RADIO CORP. | REE perma ias 
Na Numowat, sees emenaonie 
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A Cheaply Made Packing-Hook 


stuffing boxes on 


om?) steam engines, 
teste 

? tac ae 

é ans 

OS 4 eee 


simple tool with a 
wood screw at one 
end. A substitute 
can be made by straightening out a com- 
mon wire clothes hook as shown. On 
extra large sizes of packing, it is well to 
use two hooks, one on each side, so that 
the rings will’ come out more casi 


‘To REMOVE 
are g old packing in 


PACKING fangs 
HOOK STRAG 


‘Three Ways to Repair Gears 
(Continued fom page 120, 


tom, as in Fig. 2, Dad was carefully laying 
off three holes in the bottom of the slot. 

“T want you to drill these holes with 
a quarter-inch drill,” he said. “Be careful 
to drill them where they are inid off. Tam. 
going to make three tool-steel pins to 
drive in the holes, and I want to fit the 
center one so there will be no space 
between them, as there is in the or 
pegged gear. ‘We will put in a small pin 
fo that it passes partly through each of 
the pins to make sure that they do not 
come out. ‘This will make a repair that 
ig strong enough to stand up under the 
heavy work that this gear has to do. ‘The 
pegs can neither twist out of line nor} | 
work out." 

Gears seemed to be Dad's only job 
this morning, for he had still another one 
to repair, Ho studied it for some time 
before he did anything. It was a gear 
about 12 in, in diameter and had teeth 
‘broken out ail around it, Only about half 
of each tooth was gone, while the other 
half was good. 

‘After musing for several minutes, he 

decided he would put a steol ring on half q 
the face of the gear, as shown in Fig. 3. 
He turned off the broken teeth and cut 
down about 44 in. below the bottom of the 
teeth. He had the blacksmith forge a 
steel ring, which he bored and faced on 
fone side, ‘chamfering the corner a little 
He bored the ring .016 in. smaller than 
the gear for a shrinkage fit. 

He heated the, ring to 2 dull red and 
slipped it over the gear. He slowly 
sprinkled water on it until it was cool 


Tounscramble 
the stations 


‘The New AMSCO AllocatingCon- 
denser (S.L.F.) spreads the stations 
evenlyarounddials. Eliminatesthe 
crowding of low wave stations and 
simplifies tuning. And unlike pre- 
vious straight, line frequency con- 
densers, its “half-a-heart” rotor 

lates save space in the cabinet. 
Three siosetngle or Siamese: 


‘To get the 
finest tuning 


ily manipulated, 
But—each turn of the dial is step- 
ped-down to 1-13th the motion 
giving finesse to your fingers. A 
precision instrument, without mo- 
mentum orback-lash, ‘There is no 
vernier like it for distance-getting. 
Low in price. 


Adk your dealer for th other 
AMES Tovincered Wadfo'Droduct 
++ Everything in Condensers, Rheostats, 
Potentiometers, tube sockets; aly et. 


AMSCO PRODUCTS INC., Dept, G 
Broome and Lafs ty 
Makers of the Melee Supreme Radio Receiver 


enough to handle, When tapped with a |S = E— 
hammer, 

indicated it As a precaution, 
though, he drilled and tapped four oles, 
half in'the casting and half in the ring, 
for plugs that were cut off flush. 

"The gear was mounted on an arbor, 
turned and faced, and while still on the 
bor, the teeth in the steel ring were cut 
'o match those in the original gear. ‘The 
gear thus repaired was good for a Tonger 
life than when new. 


‘OW to Fit Machine Keys," an 
article scheduled for early publi- 
| cation in the Better Shop Methods De- 
partment, contains kinks of practical 
| Interest t6 every machinis 


© This sent on a radi or tool advertisement signifies the appraval of the 


SRVART',, PLAMAO 


ine at ad und tat ntti Stop Using a Truss 
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Gvery boy in, 
America will be 
thrilled with. 


The New Erector 


the world-famous 
construction toy / 


N a boy has an Erec- 

tor Set he can make 
working models of steam shovels, 
concrete mixers, locomotives, 
lighthouses, drawbridges, and 
hundreds of engineering’ toys. 
The powerful Erector electric 
motor makes these models whiz. 


Why the new ERector 
is the World’s Greatest Toy 
Erector contains more parts 

and builds more models than 

any other toy. 

Erector exclusive features are: 

Its square girders; curved girders: 

eam ‘shovel; new Erector boiler! 
edige bucket; giant fly wheel. 
Other Erector features are: 

Its perforated stripe: a great as- 
sortment of gears and hundred of 
ther genuine perfect, mechanical 
parts for a boy to build new toy 
every day. 


{As soon as a boy reads my boot 
“One Thousand Toys in One" he sil 
be wild to start models. Sign 


Super Erector No.7 - $10 
‘The most popular Erector Set—con- 
tains ‘powerful Erector Electric motor, 
few Erector boiler, steam shovel, base 
plates, curved girders, perforated stripe, 
Essortinent of gearr-473. parts in all 
tnd builds S83 smodels—with dandy 64 
page manual in colors. Packed in wooden 
Ehest. Price $10, 

Other Erector 
Sets from $1.00 


“A. GUMERT CO. 
istiateley Ave, Rew Haven, Can, 
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Old Bill Says— 


7OUR brains 

and skill are 
as much capital 
as money, so 
make the best of 
them. 

Plan your work 
ahead. 

Taps often are 
broken by being 
‘used when dull. 

If there is more 
than one way to 
do a job, take the 
easiest way. 

Avold the use of 


4d Bit, machine 
shop foreman 


‘The quality and quantity of work 


«8 tool will do depend upon the way itis 
ground. 

Never place your hand near a revol¥- 
ing cutter to brush away chips; use a 
soft wooden stick or a brush, or else 
stop the machine, 

There isn't much excuse for gripping 
a hammer handie at the middle instead 
of near the end, because if the hammer 
Is too heavy for the work, 
should be used. 

Keep your eyes on the best mechanic 
in the shop; it is a good way to learn the 
Proper use of tools. 

‘To harden small tools or parts that 
are apt to warp, heat them carefully 
and insert them In a raw potato; then 
draw the temper as usual 


Container for Quenching 
Small Parts Quickly 


| \V HEN small part ae to be hardened, 


they should be quenched the in- 
stant the correct heat has been obtained, 
With this end in view, one garage owner 
devised the special hardening tank illus- 
trated: I is 

round metal 


upright pieces 
of sheet metal 
brazed inside it. 


brazed a plate 
with a hole in 
the center. 

‘The tank is 
only half-filled 
with water, 20 
that parts fall- 
ing into it 
‘will not cause 
splashes. ‘The 
parts to be hardened or case-hardened 
are laid on top of the plate around the 
hole, 

After each part has been heated with 
an oxyacetylene torch, it is pushed 
through the hole and falls directly into 
the tank.—H. W. Moore. 


Heating stand and 
seal water toni 


pan with two | 


Use LE PAGE'S 


When you mend an article of useful 
household value, if you want to be 


ind the cost 

anything 

ling else, 
th 


voi 
but the best? Asin eve 
the ‘best in cheapest in 


LePage's insures permanent re- 
pairs Insist on LePage’. 


EP. 


AG E'S 
GLUE 


Ger the Ne New 
MATCHED 
AERO COILS 


‘AT YOUR DEALERS OR DIRECT 
tenernive Kit 8 


Practical ion Hot-Water 
Heating and Ventilation 


‘By ALFRED G. KING 


"i hmproveme 
ated 

losand data given for thelr 
1 ph. 400 Detail Ulwstrations Price $4.00 


POPULAR SCIENCE MONTHLY 
250 Fourth Avenue New York, N.Y. 


instal 
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Eccentric Attachments 
for Lathe Chuck 


ELVEN that most useful of all ma 
tools, the fourjawed chuck, some 
times fails to meet all demands. 

‘Figure 1 shows an odd-shaped casting 
with two holes that must be bored parallel. 
To chuck and true up this piece for each 
of these holes in succession would be a 
tedious job, but the angle plate attached 
to an especially made jaw makes it easy 
to move the piece over for boring the 
second hole, provided the original clamp- 


TnTENNS 
seat — 


Ase AN 


ig. Angle plate attached to special check 
Jaws Figetd, Recentrie attachwent. Fie. 3 
‘Adjustable faceplate Useful for nwieward work 


ing was done with this in mind. ‘The 
angle plate is bolted to the jaw or attached 
‘with countersunk-head screws. 


‘The attachment shown 2 


Fig. 
useful for machining eccentrics. Tt is a 
steel jaw with a threaded nose to fit a 
‘chuck oF faceplate from another lathe. 

Tilustrated in Fig. 3 is an auxiliary 
faceplate mounted a0 that it can be re- 
volved and clamped with T-head bolts 
in a circular slot, This can be used to 
advantage on some awkward work. 

‘The other jaws of the chuck can be 
‘used to lock the special jaw with each of 
these devices, ALLEN B, SHAW. 


Ir A grinding wheel is out of balance, it 
is apt to cause chatter marks on the 
work. Thia often is overlooked when 
seeking the cause of the marks. Test the 
wheel for balance; if it is out, correct the 
balance or select another wheel 


| 


| No Dials,.No Panel, Builtin Loudspeaker 


The Quiet Manner and 
The Eloquent Tone 


UNOBTRUSIVENESS with sufficiency 
—the rule of good taste—is the distinguish- 
ing grace of the ULTRADYNE Model L-3 
Radio Receiver. Ushers in a new era of 
radio reception—a new, easier command of 
the air’s treasures. 


‘A new artistic form of a radio receiver that blends 
‘happily with every scheme of interior decoration. 
leases the eye with its charming lines, its beautiful 
two-tone mahogany cabinet, its fine proportions, 
Has the appearance of a decorative tableplece. 
‘Utter simplicity with superb receptive and reproduc. 
tive qualities. Your local radio dealer will gladly 
give you a demonstration of this new receiver. 
‘The Ultradyne Model L-3 is a sixctube receiver 
‘employing the fondamental principles of the best 
‘Greuits greatly refined and marvelously simplified. 
No dials—no panel; just two inconspicuous levers, 
which constitute a station-selector, Volume ad: 
justment, the only other control. 


PHENIX RADIO CORPORATION 
114A E25 Strest NEW YORK 


© Thisseat on «radio or toot advertisement signifies the approval of the INSTITUTE OF STANDARDS, See page 6 
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Buy with confidence |t 


Draftsman’s Rating Gate Gage 


Dubilier Devices ——a 


T-square, a gage may be made us 
shown from a strip of thin metal and a 
wire pointer, wi bent and sharpened 
at one end. "The pointer is retained in any 


By-Pass Con- 
denser— smooths 

Buctuations of 
SB" battery current, 


73c to $3.75 


Ducon —the stand: 


ad antenna socket The spacing gage comnts merely of » wire 
Plog $1.50 ‘rotor end thin, apeingy metal elder 


A gehd s Kkie. 

ee ae vvice may be left on the T-aquare, 

Metateak = the - sigynt upto te ad when nat 

a yee in er eee 

d0c and 66c | the perforated triangle type—it can be 

ed when lining directly in ink and it 

usted to any spacing dasved 

tens 


How to Make Special Reamers 
in an in Emergency, 


$1.25 to $7.00 


smergency’ may be do 
method illustrated in Fig. 4 
file with one edge rounded slightly at 
the end is rubbed back and forth with 
considerable pressure on each of the 


—————————— cutting edges, throwing up or burnish 
CONDENSER AND RADIO CORPORATION Small burr that wil Make deveamer 06 
SS fora few more holes 


= - = Reamers made of drill rod in the shop, 
are shown in the other views. Figure 1 is, 


—= 


The psf depmate seme nd how 
ch cot pe ssn feted adr SSvestacye to unaaraite soeaond seamed 
machine reamer that is efficient and 
tosts little to make. It is made of dill 
rod the size of the hole, hardened, and 
ground on the end. ‘The reamer shown 
in Fig. 2, sometimes called Dreamer, 
is useful for reaming 1 crooked hole. 
Figure 3 shows a finishing reamer, and 
it the beveled edge is honed very keen, 
it will produce a smooth hole either in 
machine or by hund.—S. W. BROWN 


‘oF tool advertisement signifes the approval of the INSTITUTE OF STANDARDS. See page & 
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‘Two Tools that Save Time 
in Laying Out Work 


[OCATING accurately the ceuter line | 


of a bar or atructural angle can be 

done almost instantly with the tool shown 
in Fig. 1, It consists of three links of 
| exactly the same length attached with 
small screws to the side angles. ‘The 
middle link has a scriber point set pre 
cisely in the center. To use the tool, i 


SR 


LUNs OF EQUAL 
LENGIN AND 
SPACING 


ePOstTe Powers oF 

GHLINDRICAL WORK. 
ig. 1 ina ool for scribing centerline; Fig 
1118 uae for locating points on found soe 


placed over the bar and closed with the 
fingers 9o both angles touch the edges of 
the work. Moving the device along 
seribes a line on the center of the bar. 
Figure 2 i a tool used to locate di 
metrically opposite points on 
bar. Tt ts made by browching a 
| hole large enough to go over the shaft in 
| a stool block, and drilling and tapping for 
| two special’ hardened setscrews. The 
drilling of these holes must be very ac- 
curately done.—G. A. LUEKS. 


Counterbore Designed for 
Inaccessible Places 


A. COUPLING for a counterbore shank 
solved the difficult machining prob- 
| lem illustrated. ‘The two holes in the 
lower part of the casting shown in Fig. 1 
‘were to be counterbored from the inside. 
‘A counterbore was made with a } 

in, shank and shaped at the end of the 


PLusseo 
17 APTERUARO 


DRILL CHUCK 
DRILL ROD 
COUPLING SLEEVE: 
‘STEPPED ENOS- 


counTeRsore 
Pror—| 


y 


shank as shown. A piece of }j-in. drill 
rod was flattened to correspond and a 
coupling made of a piece of 34-in. cold- 
rolled steel with a }(-in. hole through it 
completed the tool. ‘Two holes, which 
afterward were plugged, were drilled in 
the upper part of the casting to permit 
the extension shank of the counterbore to 
go through.—Geonce Bexper, 


© This neal on 4 radia or toot 
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the News 2] Jewels 
Pag mangion Bull Dog’ 


Rough Se Service 


TERE the ideal watch foe rough evice, A 
tmanterpiece—with 21 ruby and sapphire 
jenelsbandsome, eurdy, 100% dus 

soi i comes ina hwy 14 Sarat Gold Sata 

Son Aljoned tthe Second w Temperature 

Sion io Foon Bal for abla coe 

‘acy under all conditions and 4 tong in every 

that paca remove ol hanno resnge 


aight Biting ex 
hing i doubly, dose iy” dose pool 
fatter what your work ona 
Soman vote some soso es 
lmber camp. thie is the watch for YOU — 
you wil be astonished 10 find wuch a wonderful 
Watch so ow priced! 


Rock-Bottom Prices 
Easy Payments 
Sent On Approval! 


‘This masterpiece among watches is sold direct to you, 
<i bow 


momthly payment 
sent om approval: No abigation to 
ity unlon you ae petty aaaed, “When you 
‘cm co eauly securt a watch that you fan 
Sttsnly depend upon under al cond 
mon why deprive yourself of this great st 
incon one doy Toager than neces)? 
Mail the coupon teow for our fee book 
fd thea fet Do fe NOW! Te coma 
fou nothing w FIND OUT! 


Beautiful Burlington Book 


“Am Education in Watches" 


Sent Free! 


29 


suntan 


et 
Tat ia out the coupon sod male TODAY! 


Burlington Watch Company 


Make More oa te 


Dept 13-69,19th St and Marshall Bivd 


Read the Money Making 
on pages 138 
to rT66 of th issue. 


Johnson Red Pen 2:2. “<2 


SE yas cama t= $3 5) 
vatecacanra ange 
Dai a esl 


ne nove by mail 8 tae and '2 eta 


ROYAL SALES CO., Desk 11, Norwalk, Conn, 
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Fine Fun and 
Amateur 
Chemistry 


The Porter Chemical Co: 


a mr ER et 


Bak 


Quick Acting Spring Chuck 
for Small Milling Cutters 
‘Tus quick-acting spring chuck is 

designed for holding small, straight- 
shante mills such as are used in hand mill- 
‘ing machines. 

"The actual body of the spring chuck 
fs made of machine or tool steel in one 
piece, the taper shank being turned to fit 


JOA NDA Hex ACROSs ATS 


tov 
(roo Steen) 


‘A chuck designed for smal. traight-shanke 
‘ills weed im" hand’ mlling machines 


be hardened.—H. 


‘Testing a Machinist's Square 
AN ACCURATE method of testing « 
‘square is by arranging three tool- 
| maker's buttons on a faceplate so that 
they form a right triangle. ‘The buttons 


‘Toolmaker’s buttons are located accurately 
n'a plate und used for checking the sare 


may be set by using size blocks between, 
‘or micrometers over them. ‘The buttons, 
shown are set by the three-four-five rule, 
after deducting the diameter of the but- 
tons. The square is placed on the plate, 
and if all three buttons are in contact, 
it is correct.—CuanLes KucLen. 


Hold-Down for Thin Metal 


HIS hold-down makes easier 

the work of cutting out 
irregular sheet-metal shapes with 
a hammer and 


it to ‘be moved 
| around as the 
chipping of a particular piece progresses. 

‘A }¢in. rod is inserted into the base 


plate and bent double. ‘The coilspring, 
which is forced securely on the end of the 
rod, holds a short hammer made of } 
and 1-in. round steel.—H. Moone. 
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How You Can Earn Money for 
Photos of Ingenious Tools 


interesting photographs of time- 

ving tools Nad. fren, Porvta 

Screnee Mowry is making a rpecial 
offer of 4 cach oe 

yer ct come ties oe eteeree 

ly useful or unusual tool or fix 

ish work that could not 


opting a Ne ones: 
to serve the purpose of tt 
made and although may hers ee 
service only on a few occations, 


probably paid for itself many times in 
& short pe 
if'you have made such a tool. end a 
clear photograph of it, with, « brie! 
iption Na iy jconatruction and 


iva 


New York. For each 
available for publi 
Sctence Morr 


Holder for Friction Tape 


WHEN friction tape is used con- 
an in a garage, it is desir- 

able re gome sort of cutter for it. 
Otherwise a thread often is pulled from 
the whole roll when a length is torn off. 
‘The simplest 

of holder is 
iece of heavy 


wirebent through 
and around 
razor blade, 


opt ) 
BRE pazom tae ound stick, 
upper edge 

Mvetiatne cance of the razor blade 


is dulled for safe- 
ty’s sake, In use, the roll of tape 
mounted on the stick and the tape 
tom off as needed against the razor blade, 

the roll and wire are held in a steady 
ion throughout the business of using 
be, ARTHUR FLINNER 


Setscrew Type of Stud Setter 


JN SHOPS where « grout many studs 
fare set, as in assembling pumps, the 
making. 

Tt consists of a short length of hexa- 
gonal steei drilled und tapped at one 
fend to fit the stud and at the other to 
take a setserew. 

‘The device is 
screwed on to the 


set screw 


end of the stud 
loosely and theset- sTuo 
screw is tightened SETTER— 


down, A wrench 
‘then may be ap- 
plied and thesetter 
turned into place. 
When the setscrew 
is loosened, the 
stud setter may be 
removed easily. — 


stud setter illustrated is well worth | 


| 
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| Balkite Radio Power Units 


the ideal radio power supply 


The Balkite Battery Charger and Balkite 
Trickle Charger for charging “A” batteries 
—entirely noiseless. Balkite “B” replaces 
“B” batteries—for sets of 6 tubes or less. 
Balkite “B” II—for sets of 6 tubes or more. 


FANSTEEL PRODUCTS CO., Inc., North Chicago, Tl, 


FANSTEEL 


- Balkite,’ 


Radio 
7 Units 


“Twice the Range 


and more volume on! 
this indoor aerial !”” 


—says a Youngstown, O. fan 


etpastoith a nor EFFARSEE and yoteh 
cords got Thousands of un 


tip tae ‘wires have been fe 
Bisel JSUh thie sarvetus ‘new cent 
Increases Selectivity! 


Cuts Down Static! 


ever have trouble 


EFFARSEE reception at 
fa bese 


‘Type BXL (small) -- 


At any radio dealer 
or erie direct 


|FISHWICK RADIO Co. 


131 CENTRAL PARKWAY, CINCINNATI, OHIO. 


Combination Radio Pliers 
ans avinaran 
ADE forte man tht thes pie 
M iin his set, Rance Plies to per 
fect “eats tt bor G32 and Bi 
Sees ti” peas of sed se 


fannot be damaged or broken 


Rance Piers cut sharp. and dlean, 
They bend angles without scratching 
yaar wi obs ashy a 
Job ‘that ordinary pliers can doy a 


Soir better. With them, you cat wi 
Sany actin half the time, making perfect 


antacta without the mess and bother of 
Scldering.. They're guaranteed for one 
fear. Price, $3.50. Use the FREE 
‘TRIAL Coupon—today! tJ 


RANCE CORPORATION 
86 Church St., New York, N. Y. 


ance Cor . 
‘Sead me pair, porpakd—cn Seay FREE TRIAL 


16 Carch St, New Yorks N. 


ari PH Roe cane meted Pt rtars 
her Phere sad yo are tend sy mote 


(San) 
(Atdeen) ‘1 
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My Boys Are On 
the Road to 
FAME and FORTUNE 


MLLY KANT, 
1.8.8; Otluhowae 


JIMMY DeFOREST 


World's Greatest Trainer 
Will Make You a Skilled 
Boxer In 20 Weeks 

See oped aes 


tt Sy alec aps a et 


A Career of Wealth and Influence 
Awaits Good Boxers 


‘pte iyo er tree a 


mile Let humans ach elt 
ser his spi 


Send for My Amazing Book 
“The Golden Age of Boxing” 


ones neo 


| 2 Maino Reemae, Wes 9, Sse Poe 


POPULAR SCIENCE MONTHLY 


BetienShopivernods| 


How to Build Foundations for 
Heavy Machine Tools 
By H. L. Wheeler 


Ail heavy machinery, such as lathes, 
planers, and horizontal milling ma- 
chines, should rest on substantial founda- 
tions.” In shops that occupy more than 
‘one floor it is a matter of clementary 
Knowledge, of course, to place the heavy 
tools on the ground floor as far as possible 
and preferably on a rock or concrete base, 
‘They then are left unaffected by vibration 
and strains caused by the settling of the 
Dullding itself, which might disturb the 
inement, 

So costly are most big machines that 
the foundation on which they rest cannot 
be too carefully made, When a fine ma- 
chine tool is set carelesaly on a wooden 
floor, which occurs more frequently than 
cone ‘might imagine, there is not much 
chance that the accurate alinement of the 
machine will be retained for any great 
length of time, Unless the building is of 
modern steel and conerete construction, 
every large machine should rest directly 
fon the ground, if it is at all possible to 
find the necessary space on the ground 
floor. 

Building a foundation is mainly a 
matter of good judgment based upon ex- 


ANCHOR BOLTS. S'10NG. 


ae Eee 


Wxsteonros 8 


Excavation? —7 
36XAXA IRON PLATES 
‘Diagram showing excavation with anchor 
tats ready for the concrete to be poured 
perience. First determine the size of the 
foundation, which should be at least 3 in, 
outside of ‘the machine base all around. 
‘Then make a board frame 
‘and drill bolt holes, being ca 
exact measurements from the bolt holes 


in the machine base. If the bolt holes in 
the machine are 134 in., make the holes 
in the boards to sccommodate J¢in. 
anchor bolts. 

After fixing the location of the machine, 
rip up the floor boards and make an ex- 
eavation from 3 to 5 ft. deep in the earth, 
‘The depth is governed to some extent by 
the nature of the soil. In cases where 
rock is found, it will not be necessary to 
dig down at all; simply level off the rock 
if it appears to be firm and solid. 

Make the anchor bolts long enough 
to suit the excavation. A piece of pipe 
is used over each bolt. If the bolt is 34 in. 
in diameter, use 11% or 2-in. pipe. Cut 
all the pipe the same length and put the 
bolts through them with an anchor plate 
at the bottom of each bolt. The anchor 
plates are flat pieces of boiler plate. 

‘the board frame then is placed in 

(Continsed on pase 133) 


‘peieneter teernery tt, 


lira for Largo Mantfaetarer 
Diver 
ae 


Write for Free Samples 


MADISON SHIRT RVFRS, 562 Breseway, New York 


Squab Book FREE 


Printed in COLORS. Enlarted. Much News, 


‘SEND FOR THE INTERNATIONAL CaTALOn 


a 


‘iy, a 


AGENTS 500% PROFIT 


GENUINE GOLD LEAF LETTERS 


iS Guaranteed to never tare, 


Simple and iiveral oer totseteral agents” 


(METALLIC LETTER CO., {ih HC Soe, Chay, 


Class Rings and Pins 


Largest Catalog Iasued—FREE 


Lae 
METAL ARTS CO., Inc., 7706 South Ave., Rochester, N.Y. 


AGENTS 


‘Stamping names on Pocket 

Key. Pratectors; sample 
“Cyeek with your name and 
Mareen tse Stampin 
Gutsy’ Eiblem Checks, 
‘Fobr Name Plate, 


HART MFG. CO. 
25 Depa SB CT, 


il signs mn 
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Steel Tongs Speed Up the 
Handling of Bricks 


RICK-TONGS 
made as illus- 
trated save time 
in handling bricks. 
‘They are made 
from two pieces of 
1 34 by 114 in, 
about 19 in, 
ig. These pieces 
‘shown, 

a handle is put on, 
and they are 
hinged together 
with a bolt. Sev- 
eral holes are 
drilled for the 
pivot holt so as to 
accommodate 
Dricks of ‘varying 
sizes, ‘The seven-brick size ia the most 
practical, as two pinches of brick will 

Width of a wagon box 


rick eal handled 


‘Two pieces of 1 by Cin tel bot, and 
wooden hand grips are’ the ‘only parts 


Foundations for Machines 
(Continned from poge 132) 


position over the exeavation and the bolts 
with the pipes and plates are hung in 
position as illustrated. Put about six 
washers on each bolt and adjust the 
height with the nuts. Any surplus length 
can be cut off after the machine finally 
is sot and tightened down. ‘The purpose 
of the pipes is to allow plenty of free- 
dom after the concrete is poured. 

‘A rich cement with crushed stone as an 
aggregate ix poured into the excavation 
after the measurements have been 
checked to make sure that the bolts are 
placed properly. When the exeavation is 
filled up to within about 2 in. of the top, 
‘8 box form is built around the top as far 
tas the floor level. ‘The remainder of the 
conerete then is poured and the founda- 

is allowed to set for 48 hours or more. 
‘The machine is moved on rollers until 
it is in a position directly above the foun- 
dation bolts, unless a crane is available 
to lift it bodily. It is let down so that its 
weight rests on the eonerete and then is 
leveled with iron wedges. 

When it is perfectly level and bolted 
down and the setting has been rechecked, 
the machine is grouted in with cement. 
‘The mixture is poured on top of the con- 
crete and smoothed off level with the 
floor. ‘The cement must be run well under 
the edges of the machine base. In tight- 
ening down the bolts, take off all but two 
washers and cut off the surplus length of 
the bolt. 


l == 7 
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The Sensation 
of the Season 


MODEL 5-F-5 


~ New and Improved 


FR 


cased in as fine a hi 
hogany cabinet as ever graced 
any radio set. 


Every part embodied is newly constructed 
result ter efficiency and finer 

Suey. "rhe ilestration shows our 
line wave length, low loss 
condenser and vernier device, permitting 
the reception of stations over a wave 
length from 190 to 550 meters. 


or Sate By Authorized Freshman Dealers Only 


Wrive for ithustrated booklet 
The tlertatho fot tt rd fons, 


| Chas. Freshman Co., Inc. 


EW YORK CETY, 240-268 W. duh Sp. 


ERICKESSCW, Washing Beds 


A 2c Stamp! 


—will start you on 
the road to success. See 
Money Making Oppor- 
tunities on pages 138 to 


Make S40aD 
Se 


A five tube tuned radio frequency 
receiver with built in loud speaker, en- 
eavy genuine ma- 


—_TASTERPIESY_ 


Pasar BAKER] 
STpDEBAER 
Paes & 


) Sr Wi Se 


Keep musclergnd joi tame 
Ristcbines Je touser tg 
Sis teem ation and od 
sedis oid cet pia 
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How Daring Men Struggled | 


to Lift the Sunken S-51 
(Continned from page 1) 


radio, your new fog-bearin's, and other 
schemes to make navigatin’ easier. 

“A rigger’s job it is—much of it—for a 
man must know his blocks and his straps, 
and the pull he gets from any set o' 
tackles. Which is to say that there's 
plenty of sailorizin’ in it, And the 
harder the job, I might say, the better we 
like it. Every wreck is anew problem. 


HE divers have it better now than 
they did when I started in the 
business. For one thing, we've the de- 
compression tank, that a man goes into 
when he comes up. This gives him pres- 
‘sure, same as he's been getting on bottom, 
and ‘then tapers off, bit by bit, till he 
comes to normal. "Feed him ‘a little 
helium, too, along with it—the stuff that 
was in th’ poor Shenandoah—for that eats 
up nitrogen and suchlike gases that 
overload 2 man's blood. "Tis so they 
keep off the bends—somethin’ that hits 
the nerves like sciatica, only a whole lot 
“There's all sorta of divers. I had a 
Greek with me once who'd go down bare- 
naked, any time, with a line, if our gear 
was late comin’ or anyways out of order. 
They're mostly Swedes and Norwegians 
nowadays—fine, strong men—but this 
Andy, which was as near as I got to his 
Tight name, was a good one. His place is 
still waitin’ where he left to go home for 
the last war, but it's not likely he'll ever 
be claimin’ it now. 

“Td another one who'd go on th’ 
drink now and again. ‘That don’t do for 
most divers, but this one was strong; he 
lasted a long time. He was down one 


mornin’, and he didn’t answer our 
si ‘Thinks 1, that's the last o' him. 
for I thought he'd had a few the night 
before, After a bit 0° signalin’, we sent 


down a second man, o” course keepin’ up 
the pumpin’ for both. Well, there on 
deck, fathoms down, was our friend, with 
his lifeline made fast s0 we might pull our 
heads off and not bother him—and him 
curled up comfortable, sleepin’ it off. 
"Twas one way of soldierin’ on a job, 
though some might not take to 


EATHER? Oh, ay, you get that, 
all right, and sometimes it holds 
‘you back, same as it did our men on this 
submarine. When the big derricks get 
rollin’ in a, seaway, it's about useless to 
‘try a liftin’ job. And for pontoons—ye 
hneed smooth water for them. Some o’ 
the tanks are pretty big to get ’em filled 
with water and then sink ‘em just so 
slongside a vessel's hull or on top of her, 
accordin’ as she may be lyin’. Next, 
‘you must make ‘em fast where they'll do 
‘heir best liftin’, and then blow ‘em clear 
with air. That's a job that éan't be done 
with half a gale blowin’ and a sea runnin’. 
“Well, the stiffest job I ever remember 
handlin” was the Emma Crowell, some 
years Back. 
was; I forget how many thousand gal- 
Ions. A brand new ship and hardly clear 
of New York Harbor befere she caught 
fire, somehow. 


Loaded with case-cil, she | 


December, 1935, 


A Christmas gift 
for pipe-smoking 
bank presidents 
—and others 


What better example of the true Christ 
mas spirit than this letter of Mr, Johnson, 
a Nebraska bank president: 


He made se ef "an expres 

{Mien ou ald which 
“The expression used 

TERRE Ele Ser 


OF course in this ease, Edgeworth hap, 
pened to be the reeipiont’s ten-year favor 


Woven “tut athe ‘tae the el 

servesana happy Introduction to Edgpwo 
To mete ae 
il easier fOR 
Bus fellows 
who smoke 
idgeworeh 
never to forget 
‘ne anothers? 
the “Io-ounce 
lave Barner 


Sar ‘and "the & 


hrint 


time with ape 
propriate 
wrap, 

Bac 
tains 
worth 
Rubbed and is 
rah in a deoorated gift eatton printed in 


us $1.68 for each 16.ounce jar, 
each Bounce tin t0 be shipped 
also a list of the names and addresses of 
those" you wish to. remember, 
personal greeting card for 
We wil gla 
Christmas Edgeworth to your 
livery charges prepaid, 
Personal: If you are not, personally 
aciiainted with Edgeworth send Your namie 
‘address to Larus & Brother Compan 

Be ‘South 2st Street, Richtnond, Var W 
Nill'send_you Tree saniples—generous help- 
Jags “both of Edgeworth Plug: Shce and 
Edgeworth Ready-Reubbed, 


Edgeworth is sold in various sizes, Hoth 
Edgeworth. Plag Shoe and "Edgeworth 
Ready-Rubbed afe packed in small; pock- 
efcat_ packages handguns, 
folding” pound, and” also. in several 
Randy in-between ‘si 

To Retail Tobacco Merchants: If your 


ober 
teorth, 


You. with Edge 


pi 
Brother Company wil 


Rot 


Torus & 
sladly’ send you prepaid by parcel post 
3 one. or two-dozen carton of any ‘size 
fof Ergeworth Plug. Slice or Edgeworth 


mRtubbed for the same price you 


Read 
would pay the joblce. 
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Far out over hill and valley 

nto the homes of rich and 
poor alike—-come the w 
that carry the glad tidings of 
the Savior's birth. Little does 
it matter whether the set is 
of new mahogany and gold or 
of humble cardboard coils. 
‘Tonal beauty in the amplifies 
is the one. indispensable need 
for the real joy of radio. Happy 
indeed is the owner 
Rauland- Lyric! 


for Every Radio Listener 
“Two Ri 
ko wet) Se! 


L_AMERICAN RADIO CORPORATION 
2H. Bet Ae, Ce 


< it 


pu AMERICay, 
‘TRANSFORMER 
The Choice of Noted Music Critics 
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How Daring Men Struggled 
to Lift the Sunken S-51 
ol fin tec 20 


“Any fire at sea is bad enough, but oil— 
well, did you ever see one of those big 
shore-tanks go up? A man on land can 
un over into th’ next county if things get 
too warm, but that’s somethin’ you can’t 
do aboard ship; anyhow, not while there's 
half a chance left, for you've little of 
anywhere to run to. 

“There was a fresh breeze goin’, and 
the Crowell must have gone fast. ‘Still, 
her crew managed to put up a good sti 
fight, from what I heard, even with all 
hell roarin’ down her deck. At last it got 
too hot, so they grabbed up her papers 
and took to the boats—and small 
‘wonder. 


“FER master reported her a total loss, 

‘but she was a valuable ship and the 
underwriters wouldn't believe it. They 
‘came down for us and our president says, 
"Mac,” says he, ‘can we do anything?" 
‘Well,’ says I, ‘we can have « look, 
anyway.’ And out we went. 

“She was worth seein’, when we got to 
her, Spars and riggin’ all gone, and fire 
still roarin’ hot. We shoved our boats 
over to her and went at her with steam 
hose. Two days of it, steady, with no 
shifts, but all hands turned to from start 
to finish. Wouldn't have licked her then, 
only for a lucky thing. When she 
burned down to her rails, she let in the 
ea and flooded herself. "That held the 
fire off her eargo oil and at the same time 
all those tin cases below helped to keep 


joat. On account of that, we 
iy beat th’ fire. 
“Both her anchors were down, and 


nothin’ left in her to heave ’em up again. 
One of our gang was astride a cable, 
plannin’ to slip it, when it snapped and 
hove him into the air like a chip. It 
was only luck that he missed our decks, 
comin’ down, and was no worse for a good 
duckin’ that made him watch his step 
for a bit. 

“And then we got our lines on her and 
worked her up the bay, tied her up, and 
called it a job. 


“BRUT talkin’ about weather, for's as 
bad as anything, when you're 
lookin’ for = wreck. Remember the 
time the old St. Paul ran ashore on the 
Jersey coast? 

he'd been feelin’ her way through 
thick night and that mornin’ th’ leadsman 
sung out ‘17 fathoms’ when be only had 
‘seven,’ A man might make that mis- 
take when he's hurryin’ his soundin's, for 
both sre marked the same—a red Tag. 
He thinks 10 fathom more has run out— 
and the next they know on the bridge, 
there they are, hard and fast. 

“They rolled me out that mornin’. 
when the word came, and the first thing I 
heard was how another company's gang 
had an hour's start on us. 

“Well,” says I, ‘maybe ‘tis as thick 
where they are as it is here—and anyhow 
‘we've the legs o” their boat.” 

“So we had. And away we went, 
jammin’ our tug down th’ coast for ali 
‘that was in her. You understand I was 
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How Daring Men Struggled 
to Lift the Sunken S-51 
(Continued from page 135) 
‘wreckmaster, not cap'n of the boat, and 
her skipper says to me, ‘Cap'n, I don’t 
like this rurnin’ four bells an’’a jingle 
when I can't sce where I'm goin’. “All 
right, eap'n,’ says I, ‘you go down in th’ 
bow and then, if we hit anything, you can 

step off nice and comfortable.” 

“All the same, I was mighty glad, too, 
when we found old Shrewsbury buoy 
Under our forefoot where we wanted her, 
and knew just where we were. Pretty 
soon after that, there was the ship loomin’ 
up, stuck in ‘about 13 foot o' water, 
for’ard. Felt better, then, when I heard 
the other gang had missed her somehow, 
and xone too far to sea. 

"Well, we got our lines aboard her, run 
out anchors, and hooked on. By ‘that 
time the fog had lifted some, and the 
pamsengers were transferrin’ to another 


liner that had been sent down on account 
of business men bein’ held up, and opera 
singers takin’ cold, and so on, 


but did 
rassen gers 
" at the steamship company 
commander just 
when th’ heart's knocked out of him 
through spottin’ a fine record of mayb 
30 yearw’ standin’? "Tis 80 it goes 
ir, we didn't get her off—not 
‘the other gung’s tug helping 
after she turned up. It was a case of 
lighten ship—heist her boats out, cut off 
her davits, and rouse up cargo. She 
carried about a million and a half in gold, 
that run, and. 

Captain Mac interrupted himself to 
chuckle, and then went on: 
‘e tind, this was before the hold-up 
days. Plenty o' gales but no crime 
waves! We just shoved that gold under 
f tarpaulin in « boat with two or three 
men and sent her up to the city. Take 
‘a regiment o' marines, likely, nowadays, 
‘to put that gold in bank! 

“Well, in a case like that, gettin’ a ship 
off means havin’ lines out, bow or quarter, 
for both, and good anchors laid just s0, to 


take the strain. Then you haul away— | 
and hold—and haul again—to make | 
nothin’, sometimes. And on top"’ that 


the wind may make from the wrong 
bearin’ and carry away the whole busi- 
ness so you have to begin again. It was 
my good luck we eaught the right breeze 
that day, to walk the St. Paul off nice and 
easy, and leave her not much the worse.” | 


$0.7 goes with Captain Mac and his 
fellow salvors, First they have a job 
of straight lifting, like the 61. Next, it 
is a big ship to haul off, or a diving and 
toreh job or, agcin, a case where a patch 
‘ean be bolted over a stove-in hull to make 
ittight. Then, perhaps, the water can be 
blown out of compartments and replaced 
by air that must bring the ship up. But, 
as Captain Mac reminds us, the pressure 
just he reduced regularly as she 
‘she'll blow her deck loose as she hit 
surface and go down again like lead. 
It all takes practice and experience, as 
the same veteran pointed out to the navy 
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ANY radio fans pre- 
J fer to build their 
‘own loops, Of course, 
the most important part of the 
loop is the loop wire, and only 
special Loop wire will give the best 
results with your set. 
Why not use the wire used by 
prominent loop manufacturers for 
their loops? Belden Loop Wire is 
made of 60 strands of No. 38 wire 
combined with 5 strands of No. 
36 specially treated wire. This 
special loop wire will not sete, 
tag or kink, making a rigid loop 
tha gives excellent results. 
Specify Belden Loop Wire, Ask 
your dealer for it, today! 
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| to Lift the Sunken S-51 
‘(Continned from page 136) 
men in 98 when he was wreckmaster at 
Gentine discussing the sunken Span- 
“Best let our gang go at "em in their 
own way, without too much help. A 
navy man’s brought up different—'tis 
his job to sink the other man’s ships— 
not Taise "er 
‘There is certainly a lure to the game, 
with its ever-different jobs and their 
possibilities a lure that brings to it men 
of every color and every race, to hold 
them until they lose an arm in a jammed 
tackle of burst_a blood-vessel 100 feet 
under water. You find ancient, retired 
divers hanging about the salvor's docks, 
tnd long-pensioned wreckmasters listen 
ing in the night for the emergency call 
that may find all the active men at work 
eloewhere and only themselves available 
Perhaps the charm began ‘way back i 
history, when the words “flotsam” and 
jetsam” first came into the language; or 
when neighboring British towns quarreled 


afloat in the bay adjacent to both. Cer 
y that charm has come down through 
the galleons of the Spanish Main to our 
‘own day of the Laurentic and Lusitania; 
adventure and treasure-hunting, always 
fostered by the sailorman’s refusal to be 
beaten by the tireless, unchanging sea. 


TEAR by year, the tonnage restored to 
service by the salvors rolls up into the 
millions. Frequently, too, they do a 
life-saving job by being the first on hand 

backing up, with their powerful 
oing craft, some little coastguard 
ccatter’s valiant tugging at a big schooner 
fo steamer, disabled in the breakers’ grip. 
‘An exciting game, and worth playing. 

Tt nev ‘a man alone, no matter 
where he is," said another old-timer. 
“Why, there was a young feller in the 
business for himself, with a small erew— 
Dan, we all called him. Seems he was 
down in Nassau, one time, on a holiday, 
with a wife he'd married three days before. 

In comes word of a tanker thrown up 

around Cat Island somewhere, and what 
does he do? All off with the honey- 
mooning and away in a motor-boat with 
wife, to be first on board. 
‘She was abandoned, when they got to 
her—all hands gone in the boats, radio 
oilers under water, and all 
the rest of it. But he sends back his 
boat, with a cable for his crew and 
another making a bid for th’ job, and then 
the two o' them sit down to see nobody 
‘walks off with their ship. 

“Ten days or so they was out there, 
hanging by their teeth to that reef 
through one gale that mighty near broke 
the ship's back under their feet. But in 
the end they got the job all right—and 
when the crew come down—they did it!” 


Are You a Radio Fan? 


‘Then you won't want to miss the re- 
markable cash prize radio, contest on 
page §8 of this issue. Here's an oppor- 
tunity to build a fine receiver for your- 
| self, and at the same time to be reward- 

ed handsomely for your trouble. 
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166) for making more money 


True Stories of Success 
Continued fom pase 4) 


Dean Eprron: Having looked over 
the ads in the Money Making Oppor- 
‘tunities Department I find that thead 
of Ralston University Press, on page 
151, appeals to me above all others, 
About 12 years ago, I roceived a 
diploma from the International Co 
spondence Schools, on Electric 
Lighting and have followed wiring 
until last year, when I opened a store 
of my own, Having tested a corre- 
spondence course I know that it pays. 
As I find myself coming in contact 
with the public all the time, I realize 
that my greatest need now for success 
ig Pervonal Magnetism, Am writing. 
tonight to Ralston University Press 
to take advantage of their offer. —J. 
Chance MAGUIRE, Macomb, Il, 


OTHER rea 
the value of 
George S. Harris, whose 
National Salesmen’s Training Associa 
tions is quoted belo 


Dear Every advertisement 
under “Money Making Opportin 

r render a service to the user. 

But when I count 17 friends, with- 

out previous selling experience, who 

have mado good in the nel 

following a few tips on 

Salesmanship,” Tam 

that th 

ing Association offers the best oppor- 

tunity to any ambitious person who 

is trying to get out of a rut. My 
friend Marshall, once a drug clerk, is 
hitting over $7000 a year, with Test 
than. two years’ experience selling 
for the Service Appliance Company. 

He's out of the rut now, Salesman- 

ship did it—Grorce S. Hares, 

Schenectady, N. Y. 

That there is success and profit to be 
gained in whatever line of endeavor you 
have the greatest natural interest in is! 
evidenced by this letter regarding the U. 
S. School of Music advertising: 


Coxrest Epror: After reading all 
the advertisements under “Money 
Making Opportunities," the U. 8. 
‘School of Music appealed most to me. 
‘Two and a half years ago a friend 
wished to study music in a short 
time. One day she answered the 
'S, School of Musie’s advertisement 
in Porutan Science Montuny. After 
afew months of study she was able to 
teach a large class of pupils, Thanks 
to POPULAR SclENcE MonTay for 
its worth-while advertisements. — 
Onrua Leno, Penbrook, Pa. 
(Continued on base 190) 
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True Stories of Success 


Harry A. Ortmann from his 14 years of 
practical experience strongly recommends 
specialized training toevery one going into 
a trade or profession of a technical nature, 

Dean Sut: The Opportunity which 

interests me most is the “ad” of 

American Technieal Society. Auto 

mobile Repairing is the real money 

job today, providing @ man knows his 
business. Can you fix il! Yea, Lean, 

but I could not say that if I did 

not have 14 years of experience, 


A man may join an Auto School 
today, get his experience in six 
months’ time and in a year he will 


be able to 
he is taught by 
methods and does not have 
itup himself, 1 wish there 
schoola ike this when I first 
the Automobile Repairing 4 
A. OnrMaxx, West New York, N. J 

‘You don't have to work 14 years to 


1¢ can fix it, beeat 
ook and hy’ practi 


ot as they have 
helped the men whose letters we quote 
above, 
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December, 1925 


‘Wietor J: Beane) 
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Edmund B. Carlson, Brooklyn, N.Y. 
international Correspondence Schoo!) 
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confident 
People are 


acq 


You know him. 
best salesman you ever 
met. He's the “life of the 

wherever he goes. 


Watch his manner: 
and 


him at once. 
him. He is magnetic! And 
whether you are man or 
woman—you, too, can now 

a magnetic voice— 
@ magnetic personality. 


He's the 


. Women like 
magnetic— 
Listen to 


ed. 
poised. 
attracted to 

They trust 


His Voice —His Manner 


Compel You To Listen! 


HY envy him—when you can belike 
him?) You can release almost at 
once all the inherent magnetism nature 
gave you, making your voice rich and 
ibrant, your manner attractive and fas- 


you apply’ the 
ciple of magnetism t0 
Heis successful and happy 

‘can you be if you are not afraid of 
Your own magnetism, 

He is popular in every circle, welcome 
wherever he goes, his voice and his per- 
sonality are so utterly magnetic that no 
fone can re 
man or woman- 
WITHOUT TH 
TO YO 

If you are a woman, think w 
mean, to you to have 
oie! Think whae ie wim 


SLIGHTEST RISK 


Give Yourself a Magnetic Voice! 
Make Yourself Irresistible! 


I want to give you a roice that wins. 1 
ant to put into your voice that vibrant 
quality that charms: people and impresses 
them,” I want to make your method of 
speech magnetic and enthralling. 
., The way Tean da it—the way { have done 
it for thousands—is through the amazing 
system for THE CULTIVATION OF PER- 
SONAL” MAGNETISM by. that great 
A mind, “Edmund 


Thru this astonishing syst 

lity for the ol, 

stciking chan 

‘becomes powerful, 
tie! 


in your voice whic 
vibgant, compelling, 1 


his great work 


‘Lord. Beacons: 
fel hick Jontice cay, Evin Bath, 
jenty Ward Beecher, Such people as these 
he helped to become powerful, and showed 
them how to release and use their personal 
thagnetiom.” Quietly he taught hie secrets 
reat thinkers, orators, actors, statesmen, 
financiers, often receiving as much as $500.00 
ra single course of private lessons! 
any women found new Nappiness, 2 new 
joy, in Tiving, through his, teachings. 
‘Now “Edniund Shaftesbury's amazin 
teachings in personal maguetiam are avail 


table in book form—at the price of a "best 
lee!” 'Y 


cannot, imagine whi 


these 
Perhaps you 
These 


Pethape you are 
th mis, unable to” stand 
Irfore peopie and express yourself clearly 
‘These teachings will give You poise and 
cine, the confidence of am orator, the voice 
Snd'manner and gestures of one who has 
personal magnetism! People ‘will be at- 
fracted to you, fascinated, impressed.» You 
willnotice the difference at once in your own 
popularity 
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$225 Radio Contest 


(Contianed from pase 59) 


sensitive and selective circuit and will 
give excellent results when used with an 
‘outdoor antenna from 50 to 100 feet long. 
‘Tuning is accomplished by turning the 
dial on the shaft of the variable condenser 
D. ion is controlled by a dial 
or knob in the shaft hat rotates the tekler 

Powerful local stations can be re- | 
ceived on the loudspeaker with the plug 

inserted in jack P, and for greater volume | 
or the reception of more distant stations, 

it should be inserted in jack Q. 

Be careful of your filament wiring. 
A radio storage battery delivers eur- 
rent at only six volts, but it is capable of 
delivering a whole lot of current at that 
voltage, so if you get a short 
some of the wiring in the rec 
ably will be burned out 

If, alter studying the conditions of the 
contest, the wiring diagrams in Figs, 1 and 
‘and the details discussed in this article, 
you still have questions you would like to 
fask before beginning the construction of 
the set you plan to enter in the contest, 
remember that the Radio Editor will be 
glad to help you out with advice or in- 
formation, provided you do not ask 
‘questions as to the best arrangement for 
the instruments or any other question 
that the rules of the contest require you 
answer for yourself. 


‘The Rules of the Contest 


HIS contest is open to every one. 
Each it must build a com- 
‘er mounted in a cabinet, 
‘the wiring diagrams shown in 
Figs. 1 and 2 on page 69 of this issue of 
Porutar Sciexce Mowtuny. No varia- 
will be permitted except as to the 
number of rheostats, number of binding 
posts, and the location of the C battery. 
‘The apparatus used may be of any make, 
commercial or home built, but the parts 
in the receiver must conform to the list 
on page 68. 

Each entrant must submit two photo- 
graphs of the radio receiver, together 
with a brief, detailed description of the 
receiver written by hand or on the type- 
writer 

The officials of the Poptlar Science 
Institute of Standards will be the judges 
fof the contest. Their decision will be 
final, and in ease of a tie, duplicate prizes 
will be awarded to each of the contestants, 

Contestants need not be subscribers to 
Porutan Sctence MoxtHt, nor is it 
necessary to buy this copy of the maga- 
zine. You ure permitted to consult any 
copy of this issue available in the public 
library, or to copy the wiring diagram and 
instructions from an issue owned by some 
friend. 

‘The contest closes January 15, 
All entries received on or before that date 
‘will be forwarded to the judges for con- 
sideration, 

All contestants must be prepared to 
ship their receivers to the judges for 
actual test. The expense of transporta- 
tion both ways will be paid by Porctar 
Science MONTHLY. No receivers are to 
be sent except by written order of the | 
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less answering the question—‘*What 
adve: »ment in the ‘Money Making 
Opportunities’ Section interests you 
most—and why? First read every 
advertisement in the ‘Money Making 
Opportunities’ Section on pages 138 
to 166. Pick out the one that inter- 
ests you most and write a letter— 
not exceeding 150 words—telling us 
why you find the advertisement you 
have sheeted ibs most iatrestene 

See page x last month's prize 
Wianieg \ettire’ ane iditional infor- 
mation about this contest. 
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"Why Small Hats Can Go 
with Big Minds 


(Contined from pase 16) 


have heavier brains than have short men, 
short men have brains heavier in pro- 
portion to their height than have tall men. 
But since either tall men or short men 
may be brilliant, or stupid, this seems to 
bear out the contention that brain size 
has little to do with brain power. 

It is probable that the wide variation in 
men’s mental powers is caused by varying 
qualities of brain rather than by differ- 
‘ences in the size of brains. ‘The Cornell 
scientists who examined Mrs. Gardener's 
brain found it to be not only as large, but 
as well formed as the brain of Doctor 
Wilder. Examination of the brain of 
Anatole France, the French writer who 
‘was regarded as an intellectual giant of the 
present age, showed that his brain was 
considerably below the average in weight. 
But, to quote Dr. Louis Guillaume, the 
distinguished surgeon who conducted the 
investigation: “It was the most beautiful 
brain one could dream of seeing. Its con- 
volutions were marvelous, ‘Their curliness 
was superb, It in a unique specimen.” 


HESE convolutions that s0 aroused 

the scientific enthusiasm of Doctor 
Guillaume are coils of white matter 
sheathing bundles of gray nerve fibers. 
‘These coils are covered with a soft, 
fibrous gray material, called the "cortex," 
which is from one-twelfth to one-eighth 
of an inch thick, and is the seat of all our 
feeling 


more pronounced the convolution, the 
greater the amount of gray matter; and 
the more gray matter, the greater the 
number of ells and nerve connections. 
‘The brain is like a telephone central 
station; and the most recent experiments 
show that its value should be judged by 
the number of connections it can ‘make, 
not by the size of the building that houses, 
it. The brain of a gorilla is about the 
same size and weight as the brain of a 
man, but it has fewer convclutions, and 
therefore leas gray matter and fewer nerve 
connections—and the gorilla stops at 
Ddeing a near-man, 

A brain is composed of two perfectly 
matched hemispheres, each divided into 
two lobes. ‘The fore-brain is the part that 
houses the reasoning ability; while in the 
back-brain are the controls of the mus- 
cular impulses. Between the two parts 
ina connecting link made up of bundles of 
nerve fibers and acting at sort of tele- 
phone switchboard, 

‘The brain improves in quality with 
uuse.! New cells form and new nerve 
fibers sprout. We don't use our brains 
enough. Sir Arthur Keith, F.RS., an 
English anthropologist who has made a 
study of primitive man in relation to 
‘modern man, says that the size of the 
brain is not increasing, and that probably 
not the ablest man living to-day uses half 
of his brain capacity. 

‘The average woman has a smaller 
brain thi 
also has a smaller body. 
and pound for pound, women have as big 
brains as men. 


has the average man, but she |[ 
Inch for inch |1 
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How I Do My Spirit Tricks 
(Contd fom nse 13) 

impress the unwary. Thus, a medium 
whom I exposed a year or s0 ago estab- 
Tahed comounieation ‘with the pple of 
a man who had been drowned. This 
spirit’s entrance to the seance chamber 
was most dramatic, 

Help! Help! I am drowning!” be 
shrieked. ‘Then came a gurgling, bubbling 
Sound as though the water were closing 
over the unfortunate spirit's head. A few 
Seconds later: "Help! Help! came the 
‘olce agala, “Willno one save me? 
nce more we heard the bubbling sound. 

"At this juncture decided that this 
heart-rending episode had gone about far 
tnough,, With a little light on the su 
fect, 1 thought, we yet might be able to 
fave the drowning sprit." So I arose and 
Alirected a pocket Mashlight "on. the 
tmecium.. ‘There he was with a straw in 
Fis mouth, blowing into a shallow bow! of 
water which had ‘mysteriously appeared 
Qn the table since the lighte went out! 


AT ANOTHER seance only a, few 
+A months ago, a medium introduced 
the spirit of Colonel Roosevelt's son, 
Quentin, who, you will recall, was killed 
France while an officer in the Army 
Service during the late war. This 
spirit came into the seance room in an 
airplane, and we were not asked to take 
the medium’s word for it either; we could 
hear the whir of the propeller. Very 
impressive, I must admit, and undoubt- 
teily most of the people in the room would 
have been convinced of the genuinen 
of the demonstration had I not once again 
used the faithful flashlight. This time 
the medium was quiet enough, but a c 
federate was disclosed producing the air- 
plane noi ‘an electric hair-dryer! 

In my youth I attended a seance given 
by a trumpet medium in a large city of 
the Middle West. A trumpet medium, 
‘you will remember from my last article, 
is one who uses in his work long cones of 
tin or other material, resembling old- 
time foghorns. This medium's trumpets 
were of tin. They were made in three 
sections that could be telescoped inside 
‘of one another. I expressed a desire to 
‘communicate with my father, conveying 
the idea—without saying so directly— 
that he had been a farmer in life. Asa 
matter of fact, he was a clergyman and 
educator; he was still living, and, so far 
as I know, never had worked on a farm in 
his life. 


RAUDULENT mediums, however, are 

nothing if not accommodating, ‘and 
this one materialized a farmer for me, who 
spoke with the twang of the stage coun- 
tryman, Also, many sorte of barnyard 
noises were produced to add to the rustic 
atmosphere. A cock crew, hens cackled, 
‘a cow mooed, and we heard the farmer 
spirit pumping water and sawing wood. 
All of these noises were made with the 
aid of a trumpet. The animal voices, of 
course, were produced by the medium, who 
was a fair mimic. The sawing sound and 
the sound of pumping were produced by 
moving the sections of the trumpet up 
and down inside of one another. 
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How I Do My Spirit Tricks 


(Continued from page 150) 

Some time later, after my father had 
passed away, I made another similar 
test with another medium, believing that 
possibly T had done wrong the first time 
in. seeking to communicate with the 
spirit of a person who was still living. 
‘Once again, though, the obliging medium 


In New York recently « woman medium 
et me converse with the spirit of a son I 
never had. A couple of years ago another 


‘medium put me in touch with the spirit 

‘of my “first wife,” which I will acknow- 

ledge was a remarkable feat inasmuch as 

my first wife—who is also my present 

and only wile—aat by my side at the 
ime! 


ONE lass of mediums call themselves 
“qutomatic writers." They sit down, 
‘take a peneil or pen in their hands, then 
(a0 they say) a spirit seizes the writing 
implement and guides it while the medium 
writes, 

Tn sketches shown on these pages 
fan artist friend has illustrated for me 
how a clever medium ean make an auton 
matic writer out of a sitter. ‘The sitter 
holds a peneil in his hand. ‘The medium 
thrusts both his forefingers toward the 
aitter's eyes, The sitter naturally enough 
closes his eyes, and immediately feels a 
finger on each lid, He assumes that they 
‘are the medium’s forefingers, but, they 
‘are not, For at the instant the sitter's 
eyes closed, the medium dropped one 
hand, and then used the forofinger and 
second finger of the other hand to hold 
the sitter’s eyes ahut. ‘This, of course, 
left the medium with one hand free to 
sselze the penell and make the sitter 
‘write anything he pleased. 

Lady Doyle, wife of Sir Arthur Conan 
Doyle, is an automatic writer. Several 
years ago ut Atlantic City, N. J., she gave 
me a demonstration of her power, writing 
in my presence a message of 23 pages, 
which she said came from my sainted 
mother, Although what she wrote 
included not a few facts, nevertheless the 
message was not entirely convincing, for 
my wife had told Lady Doyle much 
about my mother and me only the day 
before. Besides, though the demon- 
‘stration was made on my mother's birth- 
day—a day which I still regard as a holy 
day—the measage contained no reference 
to that fact, and it was written in English, 
language whlch my Taother never bad 
Jearnedt 


GUATE-WRITING, a stand-ty of the 
‘mediumistic fakers since the early 
days of spiritualism, is quite different 
from automatic writing. Here the spirits 
do all the writing, so the mediums assure 
tus, requiring no aid in holding the chalk. 
Slate-writing is pure conjuring, and hence 
adaptable to innumerable ramifications 
and refinements. I know of more than 
200 methods of placing bogus spirit 
messages on slates and I defy any 
spiritualist organization in the world to 
produce a medium who can place a 
Contin on Base 
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How I Do My Spirit Tricks 

‘(Continued from poze 151) 
‘single cross on x slate which I will supply 
and which will not be touched by the 
medium until after the writing appears. 
I will describe one or two typical slate- 
writing tricks which I perform in my 
age routine. 

‘The medium engages the sitter in 
casual conversation un they etand beside 
atable, Among other things, the medium 
asks the sitter his name, The sitter, 
suspecting nothing, gives it, and the 
Conversation ‘contizuss, "Sook the. me- 
dium requests his caller to be seated. 
The calor takes the only chair in the 
oom, and the nest intial s ohetc 
brought for the medium, and they sit 
fuclog one another acroat a table. ‘The 
‘peditim hasan Che after a pair ef blank 
Tate, and bids him faaten them together 
With rubber bands. ‘Then be sake the 
Jitter £0 pass the slates to hi across the 
table, he medium takes the slates and 
Wide the sitter take hold of them under 
the table. The sitter dow eo, andy when 
he removes. the rubber ‘bands ‘atthe 
medium's request, finds chalked on the 
inner slde of ne of the alten a message 
containing his own name, 


OW, that is a trick that any one can 

perform, even without practice, Yet 
T have mystified people with it in all 
parts of the United States, and mediums 
have been mystifying and deluding people 
with it for years. The trick consists in 
“switching” slaten au they are pansed 
under the table. In other words, the 
slates that the sitter taker: from the 
medium’s hands under the table are not 
the same pair he passed to the medium 
across the top. 

‘The medium’s assistant had chalked 
con « duplicate net of alates the menage 
containing the sitter’s name as soon us 
the latter had given it. Then he had 

ates to the under side of 
chair and carried it into the 
‘As the slates were passed, 


the room. 
the medium slipped the prepared slates 
out of the clamp with one hand and 
slipped the other slates into the clamp 
with the other, these motions being 
hidden from the sitter by the table. 


A simple trick, you'll say; but how 
effective it isis proved by the fuct that by 
placing the table at the proper a 
perform it on the stage before 
full of people, and no one in the audience 
will know how it is done, 


YOU would say, T am sure, that it 
‘would be impossible for a medium, a 
magician, or any one else, to switch’ 
slates on you when you held one slate 
tightly in both hands on top of your 
head. Look at the photograph I have 
had made for this article, though, and 
you will see how readily the trick can be 
performed even by an indifferent con- 
jurer. As the medium reaches up to 
‘take the slate from your head, the slate 
is removed by a confederate hidden by 
‘a curtain behind you. At the same time 
the confederate passes the medium a 
prepared slate over your head. 
‘You see the medium reach up, you feel 
(Contienet on poze 159) 
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How I Do My Spirit Tricks 
(Continued from tae 152 


the slate leave your hands, you see the 
medium lower a slate to the table, It 
will never oceur to you, though, that the 
slate on which you eventually see the 
measage is not the one you were holding 
fon your head. As an experiment once, 1 
performed this trick 25 times in rapid 
‘succession on the same person. I told 
him in advance he was to be tricked, yet 
until I explained to him the operation cf 
the trick, he had no idea how it was 
being accomplished. 


IIE answer is—misdirection, the best 
tool of the mystifier, whether he be 
honest magician or fake medium. Get the 
subject interested in something besides 
the trick you ure doing, then, when he's 
“looking the other way'’—either actually 
'—do your trick. 
slate-writing trick, 
depending on a “switch” and a little 
nimple conjuring, is performed by handing 
the sitter a playing-eard and asking him to 
drop it into a large book, the pages of 
which the medium is rifling. ‘The me- 
dium cloves the book, engages the sitter 
in conversation for’ a moment; then 
‘opens the book and turns the pages until 
he finds the card. Note is taken of the 
number of the page, which we will say is 
113, and the first and last words on the 
page, which we will say are “afterward” 
and “Bomba 
Eventually the sitter in saked to 
look at the inner sides of a pair of 
slates that he previously had fastened 


together with rubber bands. There 
finds, written in chalk, “Page 113,’ 
“afterward,” “Bombay,” and possibly his 


name and a message from the spirit world. 

‘The explanation of the trick is simple, 
At page 113 of the book, the medium 
already has placed a card which matches 
in. value and suit the card which the 
sitter has in his hand. When the me- 
dium presents the book to the sitter, he 
holds it so that the sitter must place his 
card between two pages that are ap- 
proximately as far from the back of the 
book as page 113 is from the front. When 
the medium picks up the book from the 
table after the sitter has inserted his card, 
he adroitly turna it over, a0 that his search 
for the card is in the front of the book, 
notin the back. Of course, he finds the 
card at page 113, then he switches the 
ites so that the sitter will open those 
already prepared with the page number, 
the words, and the message. Mis 
direction again! 


*THE late Harry Kellar, famous Amer- 
ican magician, once gave a remarkable 
n of slate-writing for a 
committee of psychic investigators. ‘The 
seance was held in Kellar's room at a 
Philadelphia hotel. ‘The members of the 
committee—the famous Seibert Com- 
mission which had $60,000 to pay as a 
reward for a physical ‘manifestation of 
genuine spirit power—had detected many 
mediums in fraud and were familiar with 
the tricks of ordinary slate writers. They 
were prepared to chagrin Kellar, who of 
course claimed no supernatural’ powers, 


(Continued on pose 159) 
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How I Do My Spirit Tricks 
aval from sure 112 
by detecting his methods. Kellar, how- 
ever, fooled them complete 
Although he permitted the investigators. 
to send out and buy their own alates, his 
demonstration was an entire success, for, 
previous to the arrival of the committee, 
he had supplied himself with samples of 
y kind of slate sold in that section of 
‘Then, when the demonstration 
began, ‘pretending to. hold the. slates 
against the under side of the table with 
his thumb, his other fingers remaining on 
top, he passed the slates through a trap 
he had cut in the floor to his assistant 
who stood on a platform in the room 
beneath 


‘HE assistant wrote the “spirit mes- 

sages” on slates that matched those 
Kellar passed to him, or, when the 
members of the committee had marked 
the slates for identifieation, on the same 
slates. ‘The trap in the floor was made 
to be opened and closed noiselessly and, 
when closed, was hidden completely by: 
the rug, a portion of which had been cut 
out neatly with a razor and glued to the 


attend a spiritualistic 
sseance and the medium tells you any facts 
of a personal sort—things that a stranger 
ia not likely to know—pause long before 
permitting yourself to be convinced that 
the information was conveyed to the 
medium by the spirits. In my previous 

icle I described how I myself obtain 
mation about people in the audience 
‘and amaze them by disclosing it from the 
stage. And you may take my word for 
it that fraudulent mediums will go to 
much more trouble to obtain information 
of that kind than I do, since I gather it 
merely to entertain. 


T knew a medium once who employed 
a group of canvassers to go from door to 
door, presumably to sell a household 
utensil, but actually to obtain knowledge 
about the families who lived in the city 
where the medium held forth. 

The supposed salesmen, once admitted 
to a home, would pour forth woeful 
tales of domestic troubles. Housewives 
of sympathetic natures would listen, then 
tell some of their own troubles or those of 
their neighbors, all of which was greedily 
absorbed by the agents and reported to 
‘the medium, who card-indexed the in- 
formation systematically against the 
chance that some of the people whose 
business the agent had learned some day 
might drop in at a seance. Small wonder 
that that medium waxed prosperous and 
gained a reputation for being able to tell 
people their innermost secrets! 


KNEW another medium who embarked 
in the real estate business for a similar 
reazon—to obtain information about 
people who bought or rented property. 
know also a retired cireus grater who 
has become a. successful medium—suc- | 
cessful, anyway, in the sense that he is 
making a large income from his dupes. | 
This man was “broke,” “down and ott.” | 


eee 
~ | While looking about for some way to 
Ported replenish ik roll,” he chanced to 
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How I Do My Spirit Tricks 
(Contna 


hear his daughter relate to her mother a 
spicy bit of gossip she had overheard at a 
beauty parlor. Immediately an idea 
flashed into the ex-circus faker’s active 
mind. He borrowed enough money to 
‘open a beauty parlor, put his wife and 
daughter in charge and then set himself 
up as a medium. And the information 
obtained by his relatives from their 
gossiping patrons has made this man 
ic 


HAVE encountered several other me- 

diums who have bribed nurses and 
domestic servants to obtain information 
for them. I know of at least one case 
where a dictaphone was installed by a 
medium in the home of a wealthy family; 
‘of at least half-dozen where mediums 
have tapped telephone lines. 

‘And you can wager that every bit of 
astonishing information revealed by a 
fraudulent medium at a seance has been 
‘obtained in some other underhanded way! 

‘Truly system and business efficiency 
have been installed in the spirit world! 
Why, there are schools for mediums now, 
where any one with the price of the course 
ean learn mediumship just as he'd learn 

i in a dozen lessons. A young 


woman employed by me in investigating 
spirit phenomena recently completed the 


fledged, practising medium. 
mine, a California newspaper man, in- 
yestigating spiritualism, was similarly 
“ordained” on the Pacific Coast, this 
despite the fact that he insisted through- 
‘out the course that he had no mediumistic 
power. He did, though, have $160— 
the price of the course—so he was grad- 
uated with honors. 

Just by way of illustrating how help- 

m is when texted under 

preclude all opportunity 

I will tell you of a little 

incident that happened on my present 
theatrical tour. 

At Pittsburgh, Pa., I repeated the offer 
T made last month in PoruLar ScreNce 
MowTuty to give $10,000 to any medium 
‘who would produce satisfactory physical 
phenomena under test conditions laid 
down by me. A Pittsburgh woman 
‘medium offered to answer three questions 
that I would place before her in sealed 
envelopes, 

‘We got no further than the first two 
questions, for the woman's answers were 
0 abourd that she virtually was laughed 
off the stage of the theater where the 
demonstration took place. 


"HAT was the name of the first 
chief of police of Pittsburgh whom 
I met in Europe?” was my first ques 
tion, 
And the answer she gave was: “All is 
well, March 30, 1864.” 
‘The second question was, “Who taught 
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He Killed a Leopard with 
His Bare Hands 


“I did that automatically. ‘The reason 
I did it was that I had often wondered, 
when on the trail, what I would do if an 
elephant ever caught me. And I had 
planned, as much as one can plan such 
things, to do what I did then. In other 
words, I had thought it out beforehand, 
and now had only to act. 

‘So there I was, between the great 
tusks, which he plunged into the ground 
fon both sides of me, with his curled-up 
trunk against my chest. I have a cleat 
recollection of that instant. I had the 
sensation of being crushed, and I remer 
ber looking up into what seemed to me a 
very s. all and wicked eye, just a little 
way abo\e me, and I knew I could expect 
no mercy from it. And then he gave a 
sort of wheezy grunt as he plunged down, 
and that is all I recall.” 


JT, WAS, only sheerest luck that saved 
Akeley’s life. Apparently the ele 
phant’s tusks, in burying themselves into 
the ground, struck something—pethaps a 
Foot of a rock—and his enormous weight 
did not come entirely on the hunt 
chest. Quite enough weight came, as it 
was, for several of Akeley's ribs were 
broken and forced into his lungs, but he 
was not suddenly erushed into « wafer, a8 
he would have been if all the animal 
weight had rested on him, 
nd then, in rising to his feet, after 
thrusting Akeley to the ground—for the 
elephant had gone down on bis front 
knees—he drew back and fortunately did 
not step on his victim. As he had 
charged, the bull had struck Akeley 
violently in the face with his trunk. ‘The 
blow had torn one of Akeley’s cheeks half 
away, exposing his teeth on that side, and 
the scar he wears on his cheek today is 
the result, This blow was what had 
dazed the hunter when the elephant first 
appeared. But after flattening Akeley on 
the ground, the great bull did not touch 
him again.’ Instead, he busied himself 
with the natives, who were scampering in 
every m through the jungle, 
dropping bundles, climbing trees, dodging 
and hiding. 


BUT finally the gigantic elephant de- 
parted unharmed and, again fortu- 
nately, without going back’ to the uncon- 
scious Akeley. Even with the elephant 
gone, the natives did nothing, except to 
send’a man to the base camp to report 
that Akeley had been mauled. They 
believed that Bwana Akeley was dead, 
and they never will touch a dead man. 
For four or five hours they allowed him 
to lie unprotected in the cold drizzle, 
while they huddled about a fire they had 
built. At last Akeley came to, and 
vaguely saw the fire. He called, very 
weakly, and the natives, seeing that he 
was not dead after all, hurriedly erected 
his tent, and took what eare of him they 
could. 
At first Akeley thought that his back 
was broken, for his limbs seemed para- 
lyzed, but a bottle of cocktails, some beef 
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He Killed a Leopard with 
His Bare Hands 
(Continacd from page 156) 


tea, and quinine warmed him up and 
brought hack feeling to his crushed body. 
With the greatest of difficulty he was 
carried from the jungle, and after three 
months in a hospital, he was fit to hunt 


‘Akeley could tell you, as he told me, 
scores of other stories almost as drama- 
tie, 

He was caught, one day, in the middle 
cof a herd of 700’ elephants in the thick 
Jungle where he could see but a few feet 
All day they drove him here and there, 
but finally he got back to camp safely. 
He has been charged more than 20 times 
by rhinos, and on one oceasion was sit- 
ting unarmed on the ground when three 
of them made for him. But their eye- 
fight is bad, and all three missed. 

“Such a charge,” Akeley told me, 
much more pleasing to me and wa 
apparently just us satisfactory to them ax 
if they had been successful. 


HIE HAS shot tons and buffaloes, ele 
phants, leopards, hippopotami, rhi- 
‘nos, and scores of other animals. He hea 
hunted. gorillas, and has a wonderful 
group that, within a year or so, will go on 
exhibition ‘at the American Museum of 
‘Natural History. He has spent years in 
‘Africa, and is going now to spend another 
year, to get more specimens for “Afri 
‘Hall, which is the great proposed addi- 
tion’ to the American Museum that 
Akeley han worked on for so many years, 

But in all his hunting: he never has shot 
for pleasure, He spent a week getting 
five specimens from_a herd of buffaloes, 
He could have shot five times that many, 
but he wanted only five animals—an old 
bull, a young bull, a cow, a half grown 
buffalo, and a calf—for he knew that 
from these a student could learn more 
‘than he could from 50 improperly chosen 
specimens. 


TTI old Atvica of the countless herds 
ind the great mastodons is going 
fast. Our children never will be able to 
‘sce the animal paradise that supported 
{ts hundreds of thousands of magnificent 
specimens when Akeley made his first 
visit to “British East.” But when the 
Inst of the great herds has disappeared 
‘and wild animals in Africa are as scarce 
‘as wild buffaloes in America, we can go to 
‘African Hall at the American Museum of 
Natural History, and see there the 
eautiful and dignified specimens of the 
great beasta that Carl E. Akeley has 
Tisked his life to hunt and study during 
his adventures in the wilds. 
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Bulbs Rushed from Holland 


TLLIONS of dollars’ worth of tu- 

lips, daffodils, hyacinths, and cro- 
‘cuses in bulb form are being rushed into 
this country from Holland. The extra- 
‘ordinary inrush is due to an embargo 
placed on these bulbs by the Depart~ 
ment of Agriculture that goes into effect 
January 1, 1926, ‘The embargo is based 
fon the fact that the bulbs bear a form 
of parasite that feeds on them alone. 
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Are You Fit to Drive a Car? 


‘The Washington tests include, how- 
ever, besides these and a set of physical 
and eyesight tests, a series of visual tests 
and a set of test questions. These last 
can be used conveniently by any one who 
wishes to apply them to himself 

‘The visual tests consist of a series of 
photographs of automobiles in dangerous 
situations, such as cutting a curve on the 
wrong side, parked on a curve, stalled on 
a railroad track, ete., with a space under 

1e subject ia to 


picture’ 
‘The test questions, 50 of them, give a 
pretty comprehensive picture of the appli- 
cant’s theoretical knowledge of driving. 
‘The most important of them are repro- 
duced herewith. There is but one correct 
answer to each question, but four answers 
are printed, from among which the 
candidate must make a practically instan- 
taneous selection. 


YOU: for example, should know. that 
you are unfit to drive a car if you 
can’t instantly answer the first of these 
test questions correctly. It reads: 


If while driving I heard the gong of 
a fire-department. truck coming 
down the street behind. me, 1 
should: 

1. Drive faster in order to keep out 
of the way. 

2. Drive more slowly, so that the 
truck could soon pass. 

Drive immediately to the curb 

‘and stop. 

4.'Stop In the street as soon as I 

heard the gong. 


tt you are ht to drive, you know that | 


Number Three anawer is the right one. 
Look over the other test answers on 
page 23 and aee how many more of them 
you can answer correctly, offhand and in 
‘stantaneously. 

“Everybody driving a car ought to be 
put through a comprehensive  psycho- 
logical test,” Doctor Wechaler says. 
“Eventually every municipality will re- 
quire something of the sort before a 
driver is licensed, as Washington now 
does and Paris has done for some time.” 
Tt is not in the heaviest traffie, how- 
rer, that most motor accidents occur. | 
interviewed Thomas T. Murphy, ‘the 
traffic cop at Broadway and Forty-Fifth 
Street, New York's most congested 
‘crossing, where two strect-ear lines and 
lines of motor traffic converge in the 
le of Longacre Square to make it one 
of the city's worst danger spots. 


“Tyo YOU have much trouble here 
with unfit drivers?” T asked him. 


‘No. Most of ‘em are good drivers— 
the professional drivers, anyway,” he 
replied. ‘the amateurs and the 


‘women that make most of the trouble for 
us traffic cops—and, of course, the hooch- 
hounds and the hopheads.” 

He paused to exchange compliments 
with a taxi driver who was trying to beat 
the signal. Out from behind the offend 
ing vehicle popped a touring-car, just 
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Are You Fit to Drive a Car? 
(Continued from page 158) 
missing the policeman as it plunged ahead 
at a right angle into the stream of traffic. 
T thought, for an instant, that I was 
about to have an ocular demonstration of 
the tragic end of an unfit driver. Then, 
as a long black limousine swerved 
shriekingly out of the newcomer’s path 
and a dozen cars came to a squealing halt, 
the officer’s whistle seemed to penetrate 
the consciousness of the man at the 
touring-car’s wheel. He stopped his ear 
in leas than its own length and looked at 
the policeman shamefacedly. He was s 
dignified-looking man of middle age, 
with a far-off expression about his eyes. 
Buck up!” commanded the traffic 
cop, “Back up and pull over to the 
curb till I fix up a summons for you, 
What were you trying to do—commit 
suicide?" 


““T WAS thinking about something else, 
officer,” said the offender contritely 
“Tsaw the ear ahead of mestart and didn't 
notice that the traffic signal had not 
changed.” In response to. the police- 
man’s demand to see his driving license, 
he presented a document bearing the 
name of one of New York's most famous 
physicians, 

‘That's what I was saying just 
now," resumed the policeman, when 
the ‘traffic once more was ‘flowing 
smoothly. “It's the amateurs that are 
the bum chauffeurs. The boys that drive 
for a living, taxi men and truck drivers 
and that kind, know their jobs, and unless 
they've been’ hitting the bootleg, they 
don’t often get into a mess 

‘Take a boy like that now, 
tinued, indicating a telegraph ‘measenger 
on a bieyele, threading his way among the 
motor traffic in a way that seemed 
perilous in the extreme. “That kid’ll 
maken good chauffeur. Why? He's 
Deen raised to take care of himeelf in the 
street. Get what T mean 


he con- 


[ GOT him. That was what the pay- 
chologists had just been telling me- 
that the real test of a fit driver is his 
ability to concentrate on the job of driving, 
which is one of the reasons why profes 
sional men and men of affairs, with their 
minds full of weighty problems, make 
jorer drivers than those of less general 
igence, usually. 
“Therearen’t many bad accidents around 
here, though, where everybody's looking 
for trouble. "The place you want to look 
fer the ‘unfit’ drivers you were talking 
about is out in the eountry.”” 

Again the traffic policeman was right, 
for all the investigations into the causes 
‘of motor accidents have come to the same 
conclusion, that the danger in motoring 
ia greatest where the traffic is lightest. 
‘The open road is a temptation to care- 
Teasness. 

‘This is the simple test, which you can 
apply to yourself, to determine whether 
you are fit to drive a 

‘When you are out in the clear, where 
everything looks safe, do you then let 
anything divert your attention for an 
instant from the road ahead. 

Hf you do, you are unfit to drive. 
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Jumpers are slightly different than 
track men. High jumpers are inclined 
to be slim. Broad jumpers, again, are 
like dash men, except that they have 
muscles in the backs of their thighs that 
are so strong and powerful they stick out | 
almost like bustles. Ned Gourdin, the 
first broad-jumper to break 25 feet, said | 
his record was the result of sprinting; 
The only man who __, coming to the mark at the rate of 10 
| seconds for the hundred. All jumpers | 

could talk to the have what might be termed “grasshopper” 
Ss int d legs, where the length from the knee to 
uperintendent the ‘hip is noticeably out of proportion 
to-the length from the knee to the ane. | 


EIGHT men—the _shot-putter, | 
hammer and discus throwers— | 
tually are huaties, bait gorething like | 
footbell nd crew man, with much greater 
weight through their chests than, say, a 
jumper. They need strength, resilience, 

tnd endurance. 
| PAs Lani, there are striking except 
when i¢ conven to the ideal athletic build 
‘Tell Berna, one of the many great dis- 
tance runners Jack Moakley developed | 
At Cornell, was quite tall and stringy. | 
John Paul Jones, perhaps the greatest of 
Serpe wen vin tet cn, wong | Reena men aarater smal 
aA Lag hy 5 ie Jack Merchant, tl racifie Coast weight 
SORECSTMe eac ee eae Tete ap | man, is a litle glant; be ts only about | 
Steet 5 inches tall and weighe 176 pounds, | 


inagement at our plat 
jad then that Thad 


| 
jenty years. My sala | 
iereased 90 per ceut in the last | 


Mail this Coupon To-day Football men and crew men are rather 
alike in build, according to Barrett. 
aan While we were talking, he pointed out | 


(RMATIONS uDERCE BoncoLa 
GEM PT aiRaRRORSE SRE Wiig” Columbia's crew captain and s0 
fine a guard that he pect three Army 
toon atta clip in Columbia's game with | 
| West Point ast year. Wiberg is ig 
strong, and straight, particulary power: 
fal trem the waist up. He la supple at 
the walt and’ the pomeser ef fine les 


HSER TES | yi THORPE, the famous tnan 


fasnates = | Jom Charlie Moran, coach of the 

| celebrated Centre College football tear, 
| fame he considered the greetest foot: | 
ball player that ever lived, is an ideal 
| football and crew type. Brick Muller of 
| California, ‘Tack Hardwick and Charlie 
geen Meters | Owen of ilarvard, French of the Army 
oh aa | Red" Grange cf IMinou, the  femous 
| Horsemen of Notre Dame, all are of this 
ideal football und crew build, 


oh Here again, though, there are excep- 
wr. sate .. | tions. A classic example in Freddie 


| Briggs, fet cf a long line of famous 
say | stroke oars the late Charles E. Courtney 
Brought forth at Cornell. Here ‘was 
sinall-man who ‘weighed only about 
156. But he was a pocket Hercules with 
sre Ikea gorila.” He ovdd pull an bar! | 
Bowers and wrestlers are of the sae 
guneral build, but their speciallcation 
Promptly develops diferent sets af 
Eruscles, A borer mist be lightning 
| tast on his feet, with exceedingly supple 
| fevoclen fu: hie hee ned slociSerrs "A 
| wrentlet, onthe other hand, neede strengit | 
and resilience more than peed. He | 
| must have great wtrength about his neck, | 
= renee | his arms, and in his  legs—strength | 
EStioe gEPESe Gog am | tat iclnde endurance, Dempey, for 
RES S Se BPE EEE | instance, i straieht-waisted, fact, supple: 
cease conemnigy’ igure “| you can see every move his muscles make 
aor eS ‘Goutal tar 
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under his skin, “Strangler” Lewis, the 
wrestler, on the other hand, is thick- 
necked ‘snd stalwart, exceedingly de- 
veloped in the arms and back. 

‘A swimmer, again, is different, Take 
Johnny Weissmuller, for instance. Here 
is an ideal swimming build. On the 
whole, he is of the ideal type Doc Bar- 
rett deseribes, but he has developed 
specifically his back muscles, so that he 
is broad and strong in the shoulders and 
tapers through his hips to his legs. 

‘A great polo player has the build 
Barrett describes for an ideal athlete. 
Devereux Milburn, the world’s greatest 
polo player, would make a football or a 
crewman, He is nearly six feet tall, broad 
‘and square, with powerful arms and legs. 
He looks almost too big for his ponies, 
‘Tommy Hitchcock ix of the same build. 
Erie Pedley, the California poloist, is of 
tthe same type. 


NCE more. an, exception must be 
noted. Luis L. Lacey, the remarkable 
Argentine polo player, is small and slight, 
something like Little Bill Johnston. 
‘Given an athlete of ideal build, the 
work of making a star is still not an 
easy one, Doc Burrett hax four cardinal 


| principles and he explains them as follows: 


to develop is. bodily 


contact. lete must never fear an 
opponent. He must be ready for any 
shock. Football is perfect for this. It 


teaches a man courage and stamina and 
quiek-wittedness. 

“The second thing to develop is brain 
activity. Baseball is great for this. Take 
two teams that are evenly matched, and 
the one that ean out-think the other will 
win every time. No champion ever was 
a dub, 

“Third, we must develop speed. 
Basketball is a perfect example of the 
need for speed and intelligence as well 
A single false step in basketball. a single 
alow move, and you're as completely out 
fof play as though you weren't on the 
floor. 


FOURTH, teamwork, ‘There's where 
you can look to crews. The teamwork 
must be absolutely perfect or there's no 
crew, You can’t earry passengers in a 
shell, can you? Sacrifice of self is esser 
tial to perfect teamwork. 

“I'd mention a fifth, but I take that 
one for granted. It's stamina—the ability 
to come back for mare, never to say die.” 

Doe Barrett may call it stamina, but 
there's a scientific explanation for the 
ability to come back for more, the ability 
to recover. It was propounded by 
Professor Hill, of London, in the address 
before the British Association for the 
‘Advancement of Science that I men- 
tioned above. 

Professor Hill discovered why some 
men can perform greater feats of en- 
durance with less fatigue than others. 
Fatigue, he found, is eaused by the gener- 
ation of lactic acid in the muscles, while 
recovery from fatigue is brought about by 
the absorption of oxygen, which reduces 


(Continued an tose 15% 
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The Best Sport for You 
(Contened from ae 60) 

(Lactic acid is similar to the acid of sour 
Inilc) The greater the amount of oxygea 
tf man can take in, the quicker and more 
complete will be his recovery from muscu 
lar fatigue. Thus, panting after violent 
exercise is due to ture’s effort to 
supply the necessary oxygen as quickly 
pane 

Profewer Hil has shown by means of 2 
breathing apparatus that the oxygen 
needed during exertion can be “borrowed” 
against the individual's capacity for 
{king in oxygen after exertion, The be 
calls “oxygen credit,” and on it, he ex- 
plains, depends an athlete's capacity for 
Violenh or coutinued exertion. 


ENCE, if the “oxygen credit” of a 

group’ of athletes were to be de- 
termined before a contest, the winner 
might be determined beforehand, were it 
not for the fact that the factor of muscular 
economy, the result of skill, must be 
taken into consideration, since it permits 
those of smaller oxygen credit to husband 
their strength and perform the same 
‘work as those who have greater oxygen 
credit. 

Tt is known that Nurmi, the great 
Finnish runner, has extraordinary en- 
durance. Doctor James J. Walsh, the 
only American physician privileged to 
examine Nurmi before and after a race, 
told me the Flying Finn took in more 
‘oxygen than most athletes because he 
hheld himself erect when he ran, thus 
lifting the top of his chest and giving his 
Jungs more chance to inhale. ‘Thus did 
Nurmi store up oxygen credit. 

It is obvious, then, that any youth of 
‘sound body can become an athlete for his 
own good. He may not become a cham- 
pion, for champions are rare as phenix 
birds, but he can st least do himeclf 
immeasurable good. : 

Indeed, I can go further and say’ a 
youth ean become an athlete and a good 
‘one, even if he hasn't a qound body. 1 
‘am’ reminded of a boy named Alfred 
Snedeker, who lost a leg in an accident 
when he was a child. He became one of 
the best schoolboy high jumpers in 
Greater New York, leaping to the up- 
rights on a wooden crutch and a leg that 
‘was like finest steel, casually dropping the 
crutch as he started his jump. He be- 
came an exceptional swimmer, going one 
day from Staten Island to Coney Island— 
10 miles or more. He went to Cornell, 
‘where he became a very fair wrestler in a 
university where the wrestlers of the day 
‘were intercollegiate champions. 


| AM thinking, too, of a frail and hot- 
tempered littie rescal who had to be 
sent into the fresh air to keep body and 
soul together. ‘That boy wandered to 
golf, conquered his sickly limbs and 
Stubborn temper to become the greatest 
golf champion America has ever known. 
Prefer to Bobby Jones, who last fall won 
his second amateur championship in as 
many years, adding further glory to the 
areatest competitive record in the history 
of American links. 

Such men as these have more than 
chestnuts up there in their heads and 
down there in their chests! 


AUDELS ENGINEERS: 
MECHANICS GUIDES 
ECHANICS ¢ 


all Engineers, Firer 
Machinists, Blectricians A 


and engineer student 
Eight valuable, aprto-& 


bet month, Free 
(Aesrere cn Verte Guetson ant 


Form. 
brcblen 


os Confractors Enrine 
Marine Ea 


nee and 


wep SHIEPED FREE, 
aC aco 


cf 
Dats Mecianies culpe 
COUPON eee grd 


Dyke’s Automobile 
Encyclopedia 


Jory Waiares 


wait—Order Now! 
Morocco $7.50% 


Popular Science Monthly 
aso Fourth Aven, New York City 


Chosen Out of 
100 Applicants 
A Plan That Doubles Salaries 


"To LaSalle goes the credit for traning 
re 80 that I wat able to turn a reforal ft 


Motte, aN 
too much credit to LaSalle andits Placement 
‘my applica 
LaSalle 

the job. 


place itn Yat 


\Sorolewtors—=meets all fear 
‘calrae to college, banines, aed 
proteelons 


a Sis a ors 
20 Other SES 


se Wea 


Money Back Wher You Finish if Not Satisfied 


Brardar Sehr R Bs ate. 


Send me fall lnformation on the subject checked 
and how you will hep me wi macces 


Hine shop Practice 
Sochasical Esineer 
Steam Eesinecr 

ed Heating 


a ‘ 
SENRO AT and Auditor 
—Drafesinan & Desiam 


Name. 

Address... exis, 

What Couid You Do 
with $50—? 

See the Cash Prize Offer on 


Page 4. 


Winter and Your Car 


was speechless. Gus found him leaning 
imply against the side of the garage and 
glaring ferociously at the car. 

Gus walked around the car and care- 
fully looked over the motor, poking it 
hereand there likea doctor with a patient, 
He tentatively pushed the self-starter 
pedal, and was rewarded by afaint hum- 

sound. Hesnapped on the lights for 
second and they glowed dimly. After 
that he unscrewed the radiator cap and 
squinted down the opening. 


“YOU sure have got yourself into a 
pretty pickle this time!" he growled. 
“Everything is on the blink! Let's see— 
you came out here and hopped in and 
sped on the self-starter, Instead of 
turning over the motor, the self-starter 
let out a clank or two, and after that 
nothing happened. Am I right?” 

“As usual!” replied McKay dismally. 
“What happened’ 

“Old Jack Frost has got you, that’s 
all,” said Gus. “The whole works is 
frozen up solid. Radiator full of ice— 
cylinder jackets frozen and cracked— 
starter motor shaft sheared off. That 
happened when you stepped on it the 
first time. You see the pump is frozen, 
too, and that and the cold-thickened oil 
wouldn't let the motor turn over at all. 
First the pump shaft broke off and then 
the starter motor shaft let go under the 
strain. It’s funny how easily steel cracks 
when it's cold. After that, you were able 
to crank it by hand because you primed 
it and the gasoline thinned out the 
oil. ‘The battery is almost exhausted. 
‘That will freeze up too if we don't watch 
out.” 

“But if you get it started right away, 
the generator will charge it up in short 
order,” McKay said hopefully. 

‘ou're certainly a hopeful fellow!” 
grunted Gus. “The only way this car 
‘goes out today is on the end of a rope, 
and there's a rope handy in my toolbox. 

“Be careful, now, not to run into me, 
if I have to stop sudden,” he warned, as 
he started to tow McKay's car toward the 
Model Garage. 


ALT THE earage, Gus inspected the car 
closely; when he turned to McKay 
with a more cheerful expression on his face. 
“It's not as bad as I thought,” he ssid. 

“The erack doesn't go through into the 
cylinder wall, so I guess we can weld it 
up. ‘Then, after we get the radiator 
soldered up, the pump shaft fixed, and 
the atarter motor working again, I guess 
‘you can take it home.” 

“How long will that take?" 

“Two days ut least,” said Gus, “maybe 
more if we have to wait for a new shaft 
for the starter motor. 

“AIL right, if that’s the best you ean 
do,” McKay agreed. "But what I want 
to know is how to get the motor started 
after it has been standing in a cold 
garage all night, I've tried priming and 


that helps some, but usually the battery 
is nearly dead before she finally starts.” 


Gus began as he reached in the 
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Winter and Your Car 
(Continued from sere 163) 


lot of little things you can do that will 
help a lot. Setting the spark plug points 
real close is one of them. ‘That helps, be- 
‘cause when the motor is very cold, it takes 
1 lot of juice out of the battery to turn it 
over. That means there isn’t much left 
to work the spark coil, so if you have the 
points set too wide, the spark hasn't pep 
enough to jump the gap. Another way 
is to use a separate set of dry cells con- 
nected so that you can work the ignition 
from them while the starter motor is 
working. One set of dry cells will last 
all winter for this kind of service if you 
are careful to throw the switch over to 
the storage-battery current just as soon 
as the motor starts to turn over under its 
own power.”” 


“QEEMS to me,” remarked McKay, 

“that there ought to be some way to 
make the motor turn over easier so that 
the starter motor would not have so much 
to do. How about using light oil?” 

‘There is only one rule to follow on the 
il question,” Gus stated emphatically. 
ick to the recommendations of the 
makers of the car. If you will glance over 
your instruction book again you will see 
that they tell you what brands to use in 
winter, 

“With dry batteries rigged up and the 
radiator filled with the proper mixture of 
‘water and alcohol, you ought to have no 
trouble till the thermometer gets down 
below fifteen degrees. When it geta 
colder than that—say 
extra batteries and light oil won't get 
the motor going, simply because the 
‘gasoline we're getting these days doesn't 
form gas enough to give an explosion. 

“A radiator cover will help some, but 
it you leave the car for hours at a time 
outdoors in zero weather, everything will 
{get so cold that she won't start, no matter 
how long you keep the self-starter going. 
‘When you're up against that proposition, 
‘4 good stunt is to pour a teaspoonful or 59 
of ether into the air intake of the mar 
fold. Ether evaporates nearly as well in 
‘cold weather as it does in hot, and the 
motor will start pronto. If you get a pail 
of boiling hot water and pour it over the 
intake manifold of the engine, that also 
‘will make it start right away. 

“There's another new device out now 
that will start the motor, no matter how 
cold it is. Hey, Joe!” he called out. 
“Bring out one of those electric-heater 
primers the right size for McKay's car. 


“CEE here,” he continued, holding up 

what looked like a thick gasket. “This 
goes in between the manifold and the 
Carburetor. When you press the button, 
tthe little spiral wire in the middle gots 
hot and that heats the gasoline as it 
comes up from the carburetor and turns 
it into gas. The electric current comes 
from the storage battery, of course. 
Shall I fit one when I bolt the carburetor 
on again?” 

‘“Sure thing!” exclaimed McKay. “That 
ought to work out fine. It's a good thing 
T have a radiator cover, or you'd be 
trying to sell me one of those too!” 
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Gus smiled. “After you get the bill 
for this repair job,” he said, “you won't 
have the price of any faney accessories. 

“One thing I nearly forgot to mention | 
about that cold-weather-starting prop- 
sition! Always hold the clutch out 
‘when you step on the self starter. That 
disconnects the transmission gears, and 
in cold weather, when the transmission 
oil is thick and gummy, it takes a lot of 
power just to turn the gears over. 

“Of course you want to remember, too, 
that just getting the motor started is not 
the whole story in driving a car in cold 
‘weather. You ean put a car on the bum 
mighty easy if you don’t watch out. In 
real cold weather the grease in the trans- 
‘mission is likely to freeze snd when 
it is in that condition the gears just cut 
grooves through it and they run prac- 
tically without lubrication until the fric- 
tion heata up the grease and melts it. 
Hard grease is bad medicine in cold 
weather. ‘The transmission should be 
filled with transmission oil instead of 

._ The same applies to the rear end.” 
1” MeKay exclaimed. “That's 
a whole lot to try to remember all at 01 
time, Gueas I ought to write it down. 
‘ou'd better learn your lesson this 
time,” said Gus, “The next time you 


freeze this boat up I'll charge you double!” 


Correct Answers in Contest 
(Continued fom tase 


fire, B—The gasoline tank of a Ford car 
fs not at the back of the car as shown, 


Picture No. 5. A—Jobn is taking 
Mary's picture while Mary is in the 
ade and the lens of the camera is 
pointed directly toward the sun. ‘These 
positions should be reversed. B—The 
fary’s parasol is drawn at a 

mn to the ribs. 
‘A—John is nailing 
down adjacent sides of the netting instead 
of opposite sides. ‘This will cause the 
netting to bulge. B—The teeth of the 
‘saw hanging at the side of the bench are 
drawn in reverse so that the saw will cut 

‘on the pull instead of the push. 

Picture No. 7. A—Jobn is wheeling 
coal over the lawn in a wheelbarrow 
without first laying boards to protect the 
grass. He will rain his lawn. B—The 
artist shows water coming out of the 
hose, although the hose is not connected 
with the faucet. 

Pieture No. 8. A—Jobn is building 
the vegetable bin too near the furnace 
‘The heat will spoil the vegetables. B— 
‘The drawing is out of perspective. The 
broom shows that John’s feet are faraway 
from the bin, yet his hands are close 
enough to nail the board at the top. 


EDITOR'S NOTE. Our purpose in with- 
holding publication of the correct answers 
for the June Contest until this issue, in- 
stead of publishing them last month, along 
‘with the names of the first prize-winners, 
was to prechide any possibility of unfair 
Competition. While cur November iomue 
was in the process of manufacture, the 
Grand. Prize Contest, involving all’ four 
Monthly Contests, was still open to entry. 


$2500 REWARD 
For the Capture of 
An Unknown Man 


\WICE he had entered the St. Clair 
Mansion. What was he after? 
Who? What was in danger? 

Berteau, the famous detective, had 

warned St. Clair that the mysterious 

marauder would come again, And 
now —anoise in the passage! ‘The 

Ereak of an opening door. A's 

the darkl’ A capture! 

Te this wounded stranger the 


thot in 


How did he do i? Eany enou 
Exper 


Needed 


Learn at Home in 
Spare Time 


vs can learn the secrets 


thie 


‘Sip commen schol education aid evra 
Errarprinaly abort tines “2 


Free Course in 
Secret Service 
If You Enroll Now? 


For a liiged time we ape making thie spel 
See A Bras ktaiamal Finger Print Out 
Gis Complete ‘Course ty Secret 
intel ityane 
Write auickly for fully uperaced 
be Kiger Prats which exotaina tit onde 
‘olted aan ihe erupon now fo 
imag never tee this announcement again}, Vou 
ou have every 
le Witt 


UNIVERSITY OF APPLIED SCIENCE 
Devt 


ELECTRICAL 
EXPERTS 
IN DEMAND 


Good positions await trained men. 
alarive of S12 to S30 @ day not 
jusual. 
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Here Are Correct Answers to 


Questions on Page 47 


Because the little box in the throat 
‘hich holds the vocal cords and in which 
fhe voice is produced is small ag are also 
a ges in the throat and nose in 
which the sound reverberates. 


2. Faster. ‘The sled in. moved hy 
force of gravity. ‘The heavier the sled, 
the stronger the force of gravity. 


3. This common observation seems 
never to have been investigated scienti- 
fically. ‘The probable reason is that 
little air dissolved in ‘water makes it 
freeze less readily. ‘The cold water has 
air in it. ‘The water in the hot-water 
pipes lost its dissolved air when it was 
heated. 


4 edhey are really a ring-shaped cloud 
containing a great num ‘moons, 
much like our ‘moon, but much smaller 


5. _ In the wood are a great many small 
cells. Some of these have a little mois- 
ture. When the wood gets hot this 
moisture turns to steam and bursts the 
cells, This ‘makes 

‘explosion and many such noises 
crackle of the fire. 


The modern theory i that they | 
ect with ama pools ot pockets of al 
Tock “not far elow the. surfa 

eta sang bn te be saa recte bain e 
little hotter than usual just in that place 
oF they may be caused by a lessening of 
the pressure of the rock above. Lower 
Brewture-would Wt the rork melt more 
fasily, just ax relieving the preasure in a 
steam Boller lets the water in ie all Ay off 
oe steam, 


Passes a current of electricity 
Tirough'the root of the hale and ila W. 


8. Apples contain a small amount of a 
certain chemical compound which is 
colorless so long as it is in the apple, but 
‘which combines very rapidly with the 
‘oxygen of the air aa soon as it comes in 
contact with it. ‘The result of this 
combination is another compound that 
happens to be dark brown in color. 


9. Yes. ‘Their memories differ from 
ours only in that they are simpler and are 
not likely to last #0 long. ‘The higher 
animals remember almost as well as we 
do, Even the lowest animals have some 
memory. A cockroach, for instance, ean 
Tememper 4 path that leads to food, but 
remembers for only about 20 minutes, 


‘The characteristic thing about a 

jo crystal.detector is that ft will allow 
the electrons to pass through it only in one 
direction. This is true of a vacuum tube. 
‘The electrons will pass from the filament 
to the plate, but not from the plate to the 
filament, Accordingly a vacuum tube 
has the sanie property (in this connection) 
‘as.a crystal, and ean be used equally well 
‘as a detector. 


fe atte oh ge 
ab Torrid Sapa hy 
Bila a arcane 
pnt peg eee 
Soeeceeee ee 
Soe ene 


12, Usually the black-eyed ones are not 
only more excitable, but, have higher- 
String’ nervous organizations jin other 
Hany This isa, racial characteristic. 
Black-eyed are usually of the dark- 
skjyned or Mediterranean branch of the 
white race. Blue-eyed people are of the 
light-skinned or Nordic branch. 


6S mi 
at your finger end’ 

SETS SeR Be 
eee eters 
bs See bla eovers Order net 


HAWKINS GUIDES 


Js00 PAGES $1 A Votume 
‘4700 Pictunes 1 a‘monTH 


These books tell you all about — 


raion to 


Paeaaey sal 


SHIPPED TO YOU FREE 


Books on El on Electricity 
The Electrician’s Wiring Manual 


By F. E. SENGSTOCK, E. E. 
Contains all the information 
needed for the proper installation 
of lighting and power systems i 
houses and other b 
It completely covers insi 
trical wiring and constru 
accordance with the National 
Electrical Code, 
Pocket aise—Aexible binding 
448 pp. Price $2.50 


Construction of Small Alternating 
Current Motors 


By PROF. A. E. WATSON 


This book contains complete 
instructions for building small al- 


ternating current motors in several 
sizes. The designs will he found 
in harmony with those of the very 
ufactueers and they ean 

led out by the amateur for 


Fully Mlustrated. 
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approved 
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improving your set or building a new one. Guaranteed saving to y 


Wonderful Five Tube Bargali 


245 volt 
aa ora 


Semi-Finished 5-Tube “xeccrvina ser 
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‘American Radynoia 


AMBASSADOI ay OUR CATALOG 
i Wines “Comtlet| Incades compete st of 
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$19.95 = 
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MADE FIRST—MADE BETTER—BUILDS MOST 


“Ihave been a 
Meccano Fan 
since | got 
7 " 
my first set 

Pr gel egg 
and “ Daddy of them all." More 
than once Jackie has been known to dash 


off between’ pictures to finish a Meccano 
model which he has designed himself. 

You, too, can share in this Meccano fun. 
‘You cén build towers, cranes, bridges, steam | 9-2 Te 
shovels—anything you can think of, but you | _7 ee atts 


Some Exclusive Meccano Features 
‘Only im Meccano cam you get shese pts 


1) Hey Perforated Stel Sri 
"sh seep 


must have the real Meccano. bh Fier rains ae 


Made First—Made Better—Builds Most 


) 5) Large Brae Girders 


Meccano has a part for every purpose = Sid Ben Grae 
more than 200. That's why it will build el Set ape 
more models than any other toy. There are 
strong steel strips, with holes every half Pastel Ck on Coatings A 
inch to make building easy ; solid brass pulleys 9) Tiles Keretie 


rips and many : 20 Powe Graed Mtr 
others. | Other toys have copied some of these 2 em 


parts, but only Meccano has them all—that’s 
% 
eS % Evo 


how good Meccano is. Be sure you get the 
original Meccano every time. 


In every Meccano outfit is a big book full pe 
of pictures of models. The fun begins as hector Lash Wha Mean, rt 
soon as you open your set. A Meccano Tractor place them side by side and judge fo 


‘Yes, Jackie is enthusiastic about Meccano 
and you fellows will be, too, when you get 
your outfit. Ask Dad to give you Meccano 
and then —Oh Boy! 


MECCANO 


Engineering for Boys 


Special $8.50 Outfit 


Meccano Price List 
No. 09 Quite... $199 No 2X wich motor. $5.09 
No Fe Outs 7 


He 


For ste nt most toy stores. Sent direct on. recigt of 
Pace il your dealer cannce supply You i 


Att-American Challenges Comparison on the basis of 
the Six Vital pene of Solid Value in Radio Receivers 


1 Quality of Tone 2% Moe sulnget with 4 Selectivity 


2 Ease in Tuning 2 pre ee 
to Distant 
Signals 

3 Quietness 
= 6 Appearance and ® 
Serviceabilty 


Have your dealer demonstrate the Model R for you 


AIL- AERICAN 


Pioneers in the Radio Industry . 


